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THE FIRST PRINTED DESCRIPTION OF THE USE 
OF CHLOROFORM.’ 


By K. F. Russe.t, 


Reader to the Gordon Craig Library, Royal Australasian College of Surgeons, 
Melbourne. 


Ox November 10, 1847, at a meeting of the Medico-Chirurgical Society of 
Edinburgh, James Young Simpson, Professor of Midwifery, gave the first 
description of the use of chloroform as an anesthetic agent. 

On the occasion of the centenary of anwsthesia the opportunity is taken 
to describe a volume in the possession of the Gordon Craig Library, Royal 
Australasian College of Surgeons. 

It consists of a number of reprints and pamphlets sent by Simpson to 
Dr. Fleetwood Churchill (1808-1878), of Dublin, a noted obstetrician, All 
the items are inscribed by the author, and two have letters from Simpson on 
the dedication leaves. 

The pamphlets relating to anesthesia are listed in the order in which 
they are bound: 

1. “Notes on the Inhalation of Sulphuric Ether in the Practice of 
Midwifery.” Edinburgh: Sutherland and Knox, 1847. 11 pages. 

2. “Notice of a New Anesthetic Agent as a Substitute for Sulphuric 
Ether in Surgery and Midwifery.” Edinburgh: Sutherland and Knox, 1847. 
22 pages. This, the first printed paper on the use of chloroform, is dated 
November 12, 1847, has “proof copy” in Simpson’s handwriting on the title 
and a letter to Churchill on the dedication leaf. The postal date stamp is 
November 13, 1847. 


My dear Doctor, 

I have been very busy for a week, but will send-you the books and tubes 
in two or three days—and make you most heartily welcome to them. 

What a sad fellow Lee is. I don’t think there is any truth in him. 

All here are quite agog with the chloroform. And certainly the results 
are enchanting. 

I enucleated a fibrous tumour today embedded in the back wall of the 
uterus and weighing 2 lbs. 9 ozs. If anyone had said a fortnight ago it was 
possible—I would have said nay. Six or seven days ago I bored a hole through 
the intervening layer of uterus with potassa; and subsequently the uterus had 
expelled it and opened as in labour. The patient had the chloroform of course— 


suffered no pain and lost no blood. 
Yours ever, 
J.¥.8. 


1 Accepted for publication on December 3, 1946. 
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3. “Anesthetic and Other Therapeutic Properties of Chloroform.” From 
the Monthly Journal of Medical Science, December, 1847. 7 pages. 

4. “Notes on the Anesthetic Effects of Chloride of Hydrocarbon, Nitrate 
of Ethyle, Benzin, Aldehyde, and Bisulphuret of Carbon.” Edinburgh: 
Sutherland and Knox, 1848. 7 pages. 

5. “Answer to the Religious Objections Advanced against the Employ- 
ment of Anesthetic Agents in Midwifery and Surgery.” Edinburgh: 
Sutherland and Knox, 1847. 23 pages. 

6. “Remarks on the Superinduction of Anesthesia in Natural and Morbid 

arturition with Cases Illustrative of the Use and Effects of Chloroform in 
Obstetric Practice.” Edinburgh: Sutherland and Knox, 1848. 24 pages. 

7. “Anesthetic Midwifery: Report on its Early History and Progress.” 
Edinburgh: Sutherland and Knox, 1848. 54 pages. This item has a letter to 
Dr. Churchill written on the back of the title. The postal date stamp is 
October 9, 1848. 

My dear Churchill, 

Here is a hurried Report—which will shew you how Anesthesia progresses 
among us. 

You had under-dosed Mrs. Lane. 

I had her sister 2 or 3 hours sound asleep here, & knew nothing of the 


labour. 
Do come over for 48 hours & we will teach you all the secrets. 


I was with Lord John Russell for an hour last night. He was anxious 
about O’Brien—& I have no doubt your Jury will be changed if there is a 


failure. 
Yours very truly, 


J. Y. SIMpPson, 
Dr. Gardner says you doubt Retroversion. Come & I will shew you 
plenty of them here. 

8. “Anesthesia in Surgery: Does it Increase or Decrease the Mortality 
Attendant upon Surgical Operations?” Edinburgh: Sutherland and Knox, 
1848. 16 pages. 

Following the anesthetic papers are a number of pamphlets on obstetrics 
and one on archeology. 

The O’Brien referred to in the letter above was William Smith O’Brien 
(1803-1864), the Irish rebel, who was tried for treason on September 28, 1848, 
and sentenced to death on October 9, 1848. The sentence of death was 
subsequently commuted to transportation and O’Brien later arrived at Port 
Arthur, Tasmania, where he spent most of the rest of his life. 

The whole volume forms a rather unique association with Sir James 
Young Simpson (1811-1870), the famous Edinburgh obstetrician, who by his 
use of chloroform as an anesthetic agent did so much to relieve the suffering 
of so many patients in midwifery and surgery. 

The volume is one of the treasures of the Gordon Craig Library, which, 
over the course of a very few years, has built up a magnificent collection of 
books on the historical side of medicine and surgery. 








OBSERVATIONS ON THE TREATMENT OF NERVE 
INJURIES, WITH AN ACCOUNT OF A NEW 
SERIES OF SPLINTS.' 


By Ropert S. Lawson, 
Melbourne. 


In the treatment of nerve injuries the following principles are well recognized : 
(i) Paralysed muscles must be supported in a relaxed position. (ii) Optimum 
joint position must be maintained. This may entail a certain amount of 
compromise with the first principle in certain cases. For example, the 
wrist joint will always be supported in some degree of dorsiflexion, even 
if all the wrist flexors are paralysed. (iii) Movements must be performed 
constantly to minimize joint stiffness and to maintain nutrition. A fourth 
principle is perhaps not so well known or so widely practised, namely, that 
in order to achieve relaxation of paralysed muscles the application of elastic 
traction is superior to the fixed support of a splint. In other words, a 
device which effects a replacement of the elastic tone of the paralysed muscles 
is superior to a splint which merely provides passive support against 
over-stretching. 

The following cases, representing each of the five common nerve injuries 
of warfare, are described to illustrate the application of this last principle 
(and incidentally the other three). 


THE RaApDIAL NERVE. 


Lieutenant MclI. sustained a bullet wound of the right upper arm on April 24, 1945, 
which severed the radial nerve. A nerve suture had been performed on August 21, 
1945. 
When first seen three months later, he still had clinical evidence of a complete 
radial nerve lesion, with total loss of power of the wrist and finger extensors. 
Figures Ia and Is illustrate the condition at rest and with the maximum attempt at 
wrist and finger extension. (The position is achieved by a trick movement, combining 
long flexors plus interossei, the extensors of wrist and fingers contributing nothing.) 

Treatment was commenced with the use of the splinting device illustrated in 
Figures Ic and Ip. The plaster slab covers only the dorsal surface of the forearm and 
is bandaged on with a crépe bandage. Each proximal phalanx is held extended at the 
metacarpo-phalangeal joint by a band under its palmar surface which is supported 
by elastic traction from small “outriggers” embedded in the dorsal plaster slab. 

The combined effect of this traction on the proximal phalanges gives 
support also to the wrist, which is thereby held in dorsiflexion, while the 
elastic support to the thumb holds it in a neutral position in which the action 
of the paralysed extensors and long abductor is replaced. 

Thus all the objects of treatment are obtained simultaneously, that is, 
support for paralysed muscles in the correct position, and at the same time 
movement of the joints concerned. This movement can be carried out by 
the patient constantly during the day without any attention from the 
masseuse. 

In the case illustrated the patient greatly preferred this type of splint. It 
permitted a normal grip and active use of the fingers. Stiffness of the patient’s 
metacarpo-phalangeal joints, which had developed, soon disappeared and progress of 
muscle recovery was good. Figure Ir illustrates the extent of recovery on January 7, 
1946, after the patient had worn the splint for some six and a half weeks, and four 
and a half months from the time of nerve suture. There was fair to moderate power 


' Accepted for publication on March 7, 1946. 
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of contraction in all muscles supplied by the radial nerve, with the exception of the 
musculus extensor pollicis longus. This amount of recovery was found to represent the 
maximum possible from the extent of nerve regeneration which could occur in this 
time (the nerve having been completely severed ).' 




















Figure IA. Radial nerve lesion. The position Ficure Ir. Radial nerve lesion. The maxi- 
at rest on November 22, 1945, with the mum attempt at wrist and finger extension 
characteristic wrist-drop. (November 22, 1945) 

In cases of complete radial nerve paralysis from concussion or pressure 
injury I have had complete restoration within six weeks of the injury with 
the use of this device, which I feel is superior to the ordinary cock-up splint 
in common use. 





Figure Ic Radial nerve FiGure Ib. Radial nerve 
lesion. The splinting device lesion. With the splint in 
used for radial nerve injury place, the patient makes a 

list, flexing the digits against 


elastic resistance 





Figure Ie. Radial nerve lesion. The degree of recovery 
after six and a half weeks. Maximum wrist and finger 


extension on January 7, 1946. 


THE ULNAR NERVE. 
The relaxation of paralysed muscles in this case requires that the meta- 
carpo-phalangeal joints of the four fingers should be flexed to a right angle, 


‘The final result in this case was a complete recovery indistinguishable from the normal. 
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and the interphalangeal joints to be extended, the interossei and lumbricals 
being thereby relaxed. Secondly, the thumb should be in a neutral position of 
opposition with the adductor relaxed. This leaves out of account the musculus 
flexor carpi ulnaris, for the importance of holding the wrist in dorsiflexion 
must be regarded as overriding the need for treating this muscle (and to a 
lesser extent the two ulnar slips of the musculus flexor digitorum profundus). 

In the first place it should be stated that certain of the splints which 
have been used for ulnar nerve lesions are quite unsuitable—for example, a 
long palmar slab supporting the little and ring fingers in line with the palm. 
Consequently it has been urged that patients with ulnar nerve lesions are 
better off without any splint at all. This may be true where no recovery 
can be expected from the nature of the lesion. In other cases, however, 
when no splints are used, 
a marked main-en-griffe 
contracture develops and 
when a degree of muscle 
recovery may reasonably 
be anticipated, the advan- 
tage of supporting the 
paralysed muscles during 
recovery should not be 
overlooked. 

Lieutenant G. sustained 
a bullet wound of the left 
upper arm on July 6, 1945, 
injuring the ulnar. nerve. 
Some four months later, 





when first seen, he had Ficure IIs. Ulnar nerve lesion. 
clinical evidence of an almost The type of splint used (for 
intermittent use during the day). 


complete lesion of the nerve, 
namely, (@) a very poor con- 
traction of the musculus 
flexor carpi ulnaris and the 
deep flexors of ring and 
little fingers; (b) wasting 
and complete loss of power 
of the small muscles of the 
hand of ulnar supply. There 
was also the usual distribu- 
tion of anesthesia and 
trophic changes. 

Figure IIa __ illustrates 
the condition on November 
17, 1945. 

A splinting device was 





Figure Ila. Typical constructed and fitted, of a 
appearances of an design as shown in Figure 
ulnar nerve lesion. IIs. Figure IIc shows the 


splint in place with the hand Ficure IIc. Ulnar nerve lesion. 
at rest, holding the small muscles of the hand in the The splint applied, hand and 
desirable position of relaxation as described. The fingers at rest. 
fingers are held in position by tapes and cuffs with 
elastic extension to the wire spreader. At the same time a valuable degree of movement 
and exercise is permitted, namely, flexion of the interphalangeal joints to make 
something of a fist (Figure IIp), abduction and adduction of the fingers (per medium 
of the long extensors of the fingers), and a degree of extension of the metacarpo- 
phalangeal joints of fingers and thumb (Figure IIe) in all cases by virtue of the 
contractions of unparalysed muscles against elastic resistance. These muscles are 
thereby freely exercised and thus maintain a maximum of joint mobility and general 
nutrition of the part. The patient was soon able to remove and replace the splint 
himself without trouble, and it was worn rather as an exerciser, with periods of 
freedom for purposeful use of the whole hand. 
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At night he wore the fixed supporting splint shown in Figures IIr and IIe. This 
was considered equally effective while he was sleeping and active contractions of his 
intact muscles could not be implemented. 

Progress has been favourable. After one 
month there was moderate contraction of the 
musculus flexor carpi ulnaris and of the deep 
finger flexors with the first evidence of return of 
power in the short muscles of the hand. The 
area of anesthesia had slightly diminished, while 
there was an improvement in the nutrition and 
posture of the hand at rest and in its purposeful 
functioning. 

Nerve exploration had not been performed 
originally in this case, the patient having also 
sustained a chest wound with hemothorax from 
the same bullet when he was wounded. He made 





Ficure IIb. Ulnar nerve lesion. FicurpP IIr. Ulnar nerve lesion. Ex- 
Flexion of the fingers against elastic tension of the fingers against elastic 


resistance resistance. 

a good recovery from this, and nerve exploration was finally undertaken on January 9, 
1946. He was found to have a tangential wound on the lateral side of the nerve, 
adherent to dense scar tissue. This was freed and suture was 
performed to repair and enclose the lateral deficiency. The use 
of the splinting device was resumed after healing of the opera- 
tion wound and will be continued while monthly review shows 
continuing improvement. 


THE MEDIAN NERVE. 

The paralytic effect of median nerve injuries is chiefly 
manifest in the thumb, index and middle fingers, even when 
the lesion is above the 
elbow. The disability is 
notably a loss or weak- 
ness of flexion of the 
metacarpo-phalan geal 
and interphalangeal 
joints of these’ three 
digits, which tend to 
remain in a useless posi- 
tion of full extension. 
This uselessness is of 





Ficure IIr. Ulnar 


rve lesion. Night > ‘Se AVOYAV: , > : P 
nerve lesion a ight course aggravated by the Ficure Ic. Ulnar nerve lesion, The 
case. anesthesia of their night splint applied. 


palmar surfaces, which, 
however, is temporarily beyond control. The loss of the wrist flexors is 
functionally unimportant owing to the compensating action of ulnar and 
‘adial nerve muscles; it is usually disregarded, the maintenance of the 
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wrist in the “functional” position of dorsiflexion being of more concern. 
[ submit, then, that the proper role of a splint in this case is to hold the 
metacarpo-phalangeal and interphalangeal joints of index, medius and thumb. 
all in a state of flexion and with the thumb in opposition also (the opponens 
being the cardinal muscle of the thenar 
group). Thus the important muscles 
of the paralysed group, namely, lum- 
bricals of index and middle fingers, 
the long flexors of each of the digits, 
and the opponens of the thumb, are 
supported in a relaxed position. The 
ring and the little fingers are left 
entirely free. The only muscles apper- 
taining to these two digits which are 
paralysed are the two slips of fle.ror 
digitorum sublimis—which are well 


Figure Ifa. Median nerve lesion Maximum 
effort at making a fist (December 5, 1945). 





Figure III. Median nerve lesion Maximum 
Figure IIIa. effort at opening the hand (December 5, 1945). Figure Ills. 


FiGure Illc 


Median nerve 

lesion. The 

splinting device 

used in this 
case. 


Figure IIIb. 


Median nerve 
lesion. The 
patient is at- 
tempting to ex- 
tend all digits 
(against elastic 
resistance to the 
thumb, index 
Ficure Ilic and medius). Figure IIIb. 





compensated for by deep flexors and interossei—and they 
can be ignored. 

The application of these precepts to the splinting of 
the median nerve is illustrated by the following case. 


Lieutenant A. sustained a bullet wound of the upper third 
of the left forearm on May 6, 1945. A segment of the ulnar 
shaft and a short length of median nerve were carried away. 
‘On October 17, 1945, the gap in the shaft of the ulna was bridged 
by a bone graft, while at the same time a nerve graft (of lateral 
cutaneous nerve of the thigh) was inserted to bridge the gap of 
about four inches in the continuity of the median nerve 
(Lieutenant-Colonel B. K. Rank and Major R. S. Hooper). After 
the wounds were healed and the bone graft had taken the 
patient came under my care. 

Examination revealed: (a@) Weakness of the wrist flexors, 
and particularly of the long flexors of thumb, index and middle 





Ficure Ille. Median nerve lesion. Maximum effort at making a fist 
on January 7, 1946, showing extent of improvement after five weeks. 
Figure IIIe. (Compare Figure IIIA). 











THE TREATMENT OF NERVE INJURIES. 243 





fingers. This was mainly from muscle scarring, but possibly from the nerve injury 
also in the case of the deep forearm muscles. (b) Paralysis of the thenar muscles. 
(c) The usual distribution of anesthesia over the thumb and fingers of median 
supply. The anesthesia was complete, as was to be expected at this stage. Trophic 
changes (difference in sweating et cetera) were also apparent over the same area, 
although the nutrition of the hand was quite good. 

The appearance of the hand at this time (December 5, 1945) is shown in Figure IIIA 
(maximum effort at making a fist) and Figure IIIp (maximum effort at opening 


the hand). 
A splinting device was designed and applied to the dorsum of the hand and 


forearm, as shown in Figure IIIc. 

This splint serves to hold the three digits concerned in the optimum 
position of function as described, relaxing the long flexors and the opponens 
pollicis. At the same time it permits active use of the intact antagonists 
against elastic resistance. The fingers are held in this position of equilibrium 
by elastic supports passing to the cuff under the proximal phalanx, while a 
band around the distal phalanx is secured in turn to the wire spreader 
beneath by a further length of elastic for each finger. The thumb is held by 
its band and another short elastic support to the wire spreader in a position 
of opposition. In Figure IIIp the attempt at full extension of the digits 
against the elastic resistance is shown while attempts at flexion are similarly 
possible. Thus the paralysed muscles are supported by elastic traction and 
intact muscles are free to act against resistance. The degree of dorsiflexion 
of the wrist in the splint is purposely small in amount as a concession to the 
weakened wrist flexors; the hand was tending to assume a posture of extreme 
dorsiflexion previously. 

The patient wears this splint as an “exerciser” for periods during the 
day, exercising the fingers in it as much as possible. Even with the splint 
on he has free use of little and ring fingers, and can, for example, handle a 
cigarette holder for smoking. 

For intervening periods the hand is entirely free for more purposeful 
uses, for bathing, for attempts at writing et cetera. No splint is worn at night. 

In this case it may be doubted whether the advantages of the splint are 
not more theoretical than practical. At least, however, it gives the patient 
something to play with, as it were; it gives his intact muscles a miniature 
gymnasium in which to take exercise. Merely to instruct such a patient to 
“keep moving the fingers” is like training a pugilist in a bare room without 
boxing gloves or punching balls. At the same time the splint holds the 
affected digits in what I submit is the correct posture, so that the risk of 
undesirable contractures et cetera is eliminated. 

I do not think that such a complex splint is desirable or necessary in 
every case of median nerve injury. It should be stated, however, that the 
patient whose case is described had lost his other (right) arm from his 
wounds and that it was imperative to obtain the absolute maximum of 
possible improvement in his remaining hand. Figure [IIe shows the hand 
on January 7, 1946, with the maximum attempt at making a fist. It will be 
seen that a material improvement occurred after the splint was worn for 
five weeks (compare Figure II]a). The range of movement into full exten- 
sion had also increased and the appearance and general nutrition of the 
hand, as well as its functional usefulness, had undoubtedly improved.’ 


THE COMMON PERONEAL NERVE. 
The foot-drop which results from injury to the common peroneal nerve or 
either of its branches is commonly treated (initially) by resting the leg in a 
‘In fact there was a complete recovery of all paralysed median nerve muscles in this 


case, including thenar muscles, as well as a substantial recovery of sensation, namely, of 
light touch to the palm and pin-prick sensation to the affected digits (March, 1947). 
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supporting back slab of plaster of Paris with the ankle at a right angle. By 
this means the paralysed musculus tibialis anterior or musculi peronei (or 
both) are supported in a relaxed position. However, little voluntary move- 
ment by the intact surviving muscles is possible. 

By elastic traction the paralysed muscles can be given equally effective 
support, while voluntary movement of the ankle and toes is permitted and 
encouraged against resistance. 

On May 31, 1945, Captain J. sustained a wound from a 
shell fragment, which perforated the lower third of his right 
thigh, damaging his sciatic nerve. However, that part of 
the nerve passing to the posterior tibial escaped entirely, 
while there was an almost complete lesion of the common 
peroneal fibres, so that he can be regarded clinically as 
having a typical common peroneal lesion. Nerve exploration 
on September 4, 1945, revealed a niche in the lateral side 
of the sciatic nerve in conformity with this. When he 
was first seen by me on December 4, 1945, there was 
complete loss of power of the muscles of the anterior com- 
partment (including the extensors of the toes) and of the 
peroneal muscles. The area of anexsthesia corresponded to 
the cutaneous innervation of the common peroneal nerve, 
though it was incomplete. (See Figure IVA.) 

The splinting device illustrated in Figure IVs was fitted. 

It consists of an anterior mould of plaster of 


Paris, bandaged to the upper part of the leg, and 
a removable gauntlet of plaster of Paris fitted to 





The position FIGURE IVB. Common 
peroneal nerve lesion 
The elastic traction 
splint fitted to the limb. 


Ficure IVa. Common peroneal nerve lesion 
of the limb at rest with the area of anesthesia outlined 
in black. 


the forefoot. Two strong rubber bands connecting these two support the 
musculus tibialis anterior and the musculi peronei, and in fact reproduce 
their action; while a further series of elastic supports, pulling on small slings, 
holds the toes in extension, reproducing the action of the paralysed musculi 
extensores hallucis and digitorum. At the same time a most useful degree 
of active movement of toes and ankle against resistance is permitted, active 
use of the intact posterior group of muscles being thus encouraged and 
mobility of the joints concerned maintained. At night the patient wears the 
orthodox supporting back-slab plaster of Paris, for the power of contraction 
of his intact muscles is useless while he is asleep. 

In the case which is illustrated there was in fact no recovery. One could only 
assume that there was a complete failure of nerve regeneration following the injury 
(seven months earlier) and the nerve exploration (three months later). 
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Nevertheless I am convinced that this splint is of value when nerve 
recovery (the sine qua non) does occur. An unusually rapid recovery in cases 
of concussion or pressure injury of the common peroneal nerve has been 
noted after its use, though I have had only this one opportunity of trying it 
when actual division of nerve fibres had occurred. 


THE Sciatic NERVE. 

The last example illustrates what may be regarded as a partial sciatic 
lesion involving both main parts of the nerve. In fact, the last of the five 
common nerve injuries of warfare (of which the other four have been 
considered) is a complete lesion of the sciatic in the mid-thigh. Unfor- 
tunately, complete severance of the main trunk of this nerve by perforation 
by a high-velocity missile is not infrequent. The prospects of any nerve 
recovery are very poor, whatever is done, and in many cases (and especially 
if a considerable segment of the nerve is missing) one may as well accept the 
paralysis below the knee as final. In other words, avoid wasting time on 
prolonged splinting and proceed to final measures, such as arthrodesis of the 
ankle or the permanent fitting of leg iron and toe spring as early as possible 
(of course the orthodox supporting back slab will always be used until such 
time has arrived). 

In the present case, however, the lesion was “mixed” and partial, the 
result of nerve pressure only. In such a case, when some recovery may be 
hoped for, the use of a splinting device in line with that previously described 
is probably of value. 

Lieutenant A. sustained a wound of the left popliteal fossa in January, 1942. Ten 
days later a hemorrhage occurred from the wound. The patient was then a prisoner 
of war. The bleeding was staunched by tight packing, which was all that was possible 
in the circumstances. He survived, but a complete paralysis of all muscles below the 
knee developed, presumably from pressure on the posterior tibial and common peroneal 
nerves (for there was no paralysis from the initial wound). Gradual recovery of the 
paralysis occurred while he was in the prison camp, and eventually he was able to get 
about on his feet, which he had done for about three years, until he first came up 
for treatment at the end of November, 1945, after his repatriation. 


Examination then showed a paresis of all muscles below the knee, with varying 
incidence on the muscles of common peroneal and posterior tibial supply as follows. 
The calf muscles, though wasted, had a moderate power. The musculus tibialis anterior 
was weaker, while the power in the peroneal muscles was very poor. However, when 
the toe movements were tested, he was found to have a fair degree of voluntary extension 
of the toes, while of flexion movement of the toes there was nil. When he walked in 
his bare feet, his toes were held in a rigid position by the extensors; when he raised 
his heel and stepped off with the left foot, there was none of the normal “tip-tilting” 
action of the toes at all—no “clawing” of the ground as his foot lifted—in other words, 
his toes were useless in this important action of normal walking. There was a 
pronounced limp, chiefly owing to his foot-drop. 


Anesthesia was complete or almost complete over the sole of the foot—the area 
corresponding to the plantar nerve supply—while paresthesia of much slighter degree 
was present over the area of common peroneal supply, as illustrated in Figure VA 
(which also shows his maximum dorsiflexion). 


Thus in regard to the ankle movements, it seemed desirable to concentrate on the 
recovery of the weaker anterior and peroneal muscles rather than of the calf. In 
regard to the toes, the paralysis of the opposite set of muscles was his important 
weakness—that is, the lack of all power of toe flexion in comparison with his somewhat 
surviving extensors. 

Accordingly, the splinting device illustrated in Figure Vs was fitted, the rationale 
being to support his musculus tibialis anterior and his musculi peronei against the 
stronger calf muscles, and to encourage toe flexion against the predominating extensors. 
At the same time, active use of the stronger muscles against resistance, and in fact 
all active movement, was encouraged. The splint was removed daily for treatment of 
the foot rigidity and the edema of the dorsum of the foot which was initially present. 
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After two months from the commencement of treatment there was a material 
improvement in the power of anterior tibial and peroneal muscles, though no 
improvement in the calf muscles was perceptible. At this stage recovery of the anterior 
group was undoubtedly of greater importance. The position of the toes at rest was 
better, and there was some recovery of the power of toe flexion. The general appearance 
of the foot, its posture, mobility and nutrition were undoubtedly improved. 

The general wasting of the leg must be regarded to a large extent as permanent, 
as the nerve lesion is of nearly four years’ standing. But the patient is now able to walk 
in the street with ordinary walking shoes and with no limp perceptible to the ordinary 
observer. : 

In the circumstances the result can be regarded as satisfactory. It was thought 
that the elastic traction splint was of real value in the treatment of this patient. 


COMMENT. 

It is appreciated that no special claims for 
the value of these splinting methods can be made 
on the results of the smail series here described 
as examples. Furthermore, it is probably true to 
say that any method of treatment which is pursued 
with enthusiasm will prove beneficial, provided it 
does not flagrantly contravene correct surgical and 
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; Figure Vs. Mixed common 

F cure VA. Mixed common peroneal and posterior peroneal and posterior tibial 
tivial nerve lesion. The foot in maximum dorsiflexion ; nerve lesion. The elastic 
the area of paresthesia is outlined in black. traction splint fitted to the 
limb. The anterior and 


peroneal muscles are sup- 
= P ° P . ch? . ° ported against the stronger 
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and exaggeration. 

However, the results have seemed encouraging both to ourselves and the 
patients, and I submit that the methods have a sound theoretical basis and 
that they are worthy of further trial and consideration. 

Each of these splints requires a good deal of time to make, and obviously 
a new splint must be made for each individual patient. However, for a 
patient requiring treatment usually for months, an hour or two is well spent 
on the initial splint. The median nerve splint especially requires particular 
care in the conformation of the wire spreader, the details of which must be 
quite precise if the splint is to be effective. The radial nerve splint, on the 
other hand, which will be most commonly required, is very simply and easily 


made. 
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THE MECHANICAL FIXATION OF FRACTURES OF THE 
SHAFTS OF THE LONG BONES.” 


By KENNETH W. STARR, 
Sydney. 


THE mechanical fixation of fractures is not new. Lister rendered the operation 
possible, and Lane and Lambotte popularized the technique early in this 
century. William Sherman, of Pittsburgh, employed chemotherapy and 
mechanical fixation in the management of open industrial fractures. Carrel’s 
irrigation apparatus and vanadium plates and screws comprised his arma- 
mentarium. Today penicillin and vitallium equipment are available, but while 
the safety of fracture surgery is expanding, penicillin is ineffective against 
Gram-negative organisms, and in the presence of even minor infection 
vitallium manifests electrolytic phenomena to a slight but appreciable degree. 
We have not yet, therefore, arrived at complete surgical safety in the 
undertaking and our approach must continue to be experimental. 

My predilection for its exhibition is based on my conception of the 
surgical pathology of fractures and thence I draw my conclusions regarding 
the indications. 

In 1798 Sir Everard Home, in a lecture before the Medical Society of 
London, stated John Hunter’s theory of bone reconstruction. “Bones 
according to Mr. Hunter’s doctrine grow by two processes going on at the 
same time and assisting each other; the arteries bring the supplies for their 
increase, the absorbents at the same time are employed in removing portions 
of the old bone so as to give to the new the proper form.” 

The complementary processes of bone deposition and bone resorption are 
now known to depend upon the activity of living cells and vessels. Resorption 
is the more difficult vital undertaking because the dense, compact bone must 
be rendered porous before it can be amalgamated with the callus which is 
the product of bone deposition. The complexity of the mosaic of Haversian 
systems and the calcified character of the trabecule aggravate rather than 
diminish the difficulties attending the process of union. 

As Carrel showed, if the blood supply is adequate in quality and quantity, 
if rest is assured and if infection is absent, the rate of healing is directly 
proportional to the area of the wound. The adverse circumstances in which 
a fracture may be couched can therefore be summarized thus: 

1. Inadequate immobilization. 

2. Inadequate blood supply. 

3. Inadequate area of the fracture site (displacement). 

4. Infection. 

To which may be added: 

5. Interposition of soft parts. 

In children the natural vigour of the tissue reactions will overcome most 
adversities, but in the adult the provision of perfect immobilization represents 
the most readily applicable method of combating such complications. Further, 
adequate rest and optimum apposition of the fragments are simultaneously 
ensured. 

It is important in my view to accept mechanical fixation as one of the 
primary methods of treatment available, that is, to employ it when indicated 
as a primary measure and not after conservative methods have failed. 


1 Accepted for publication on September 5, 1946. 
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The circumstances which influence me to adopt mechanical fixation are 
five in number. (See accompanying diagram.) 

1. Displacement increases the area of the fracture site, damages blood 
supply from the periosteal and endosteal sources, and in weight-bearing bones 
predisposes the adjacent joints to traumatic arthritis if not corrected. 

2. Instability is an inherent characteristic of certain fractures (spiral 
tibial and forearm fractures, the lower radial third et cetera). Others are 
unstable because the fracture immobilization must be disturbed for the 
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treatment of infection of the wound or of associated soft tissue lesions 
preparatory to grafting or closure, or for operative management of brain, 
chest or abdominal lesions. 

3. Poverty of blood supply characterizes fractures of the intracapsular 
femoral neck and of the lower tibial and ulnar diaphyses because muscular 
attachments are absent. 

4. Sepsis is a more complex story. Cachexia may appear if sepsis is 
not controlled, and produces mental depression, high fever, marked secondary 
anemia, hemoconcentration and a grave negative nitrogen balance. Locally, 
dead bone, loose or fixed, may be present and suppuration may be profuse, 
with loculation or gravitational abscesses. 

5. Interposition of soft tissues is possible only when displacement is 
present and may delay union especially in humeral shaft and malleolar 
fractures. 

In closed fractures in adults the criteria for mechanical fixation have 
been the combination of displacement with inherent or circumstantial 
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instability, with anemia of the fracture site or with interposition of soft 
tissues. Systemic and local chemotherapy are employed as a routine. 

Except for small fragments and in certain special fractures, wiring with 
tantalum or vitallium wire has been disappointing in my hands and I prefer 
the application of plates, because of the greater rigidity afforded. 

My experience of intramedullary spiking and transfixation with 
Steinmann’s pins is limited to apophyseal, condylar and mandibular fractures. 

In open fractures the result to be anticipated depends in my experience 
upon the time at which fixation is applied and the condition of the tissues 
at that time. An uneventful course is expected if (@) mechanical fixation is 
employed at the outset as a primary measure, (b) systemic chemotherapy is 
sufficiently prolonged, (c) thorough drilling of a dead white avascular bone 
end is effected, (d) the bone end and plate are covered by a healthy full 
thickness of skin and fat. 

If these fractures are neglected, the wound breaks down with unpleasant 
consequences, as I have observed. I base my contentions regarding the time 
of fixation and the condition of the tissues upon experience with war injuries. 
In the Borneo campaign I treated 40 battle casualties involving the long bones 
by mechanical fixation. The fixation was applied at the time of delayed 
treatment of the wound (three to seven days) and accordingly represents a 
severe test of the method. Twenty-one patients showed Gram-negative 
infection of the wounds sufficient to be classed as “dirty”. In ten of these 
sepsis produced marked constitutional disturbances. Twenty-three fractures 
were plated and sixteen were wired. 

There were two deaths and four amputations (three in my hands and 
one after the patient’s return to the mainland). Both fatal cases suffered 
from thigh wounds with major arterial injuries necessitating amputation on 
the day following fixation and femoral ligation. One patient died of acute 
pulmonary cedema following a week of oliguria, and the second on the twenty- 
first day in uremia with anuria. 

Of the amputations three followed wiring, the first for gas-gangrene 
infection of the forearm, the second following secondary hemorrhages from 
the brachial artery, and the third following secondary hemorrhages from 
the ulnar artery. The fourth patient sustained such a gross skin loss of the 
lower anterior half of the leg that widespread tibial necrosis was inevitable. 

In general, wiring produced apposition but indifferent immobilization, 
and except in certain special fractures and for small fragments the application 
of plates was preferred. If the wound was clean, closure was effected, but 
if dirty the plate was left exposed in the open wound. 

Operation was performed only in the presence of a high blood penicillin 
level. Penicillin-sulphonamide powder was employed in the wounds before 
closure, or if the wound was to be left open continuous irrigation with 
1 in 1,000 “Monacrin” solution was utilized. When infection had been con- 
trolled the exposed dead bone end was widely drilled (usually about three 
to seven days after the application of the plate) and the plate was left 
in situ until sequestra had separated and fixation was no longer required. 
Careful attention was paid to the condition of the blood and copious 
transfusions were given to combat secondary anemia when indicated. 

Following fixation with plates in open fractures I prefer to remove the 
plates when union is established (about twelve to sixteen weeks). Only three 
plates were known to remain in situ from the group of battle casualties after 
eleven months, so that 70% required removal because of sinuses. 

The story is far otherwise with mechanical fixation employed as a primary 
measure. In 82 such cases the wire or plate did not require removal, although 
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the plates were removed because further supplies were not available and the 
plates were used on other patients. 

The lack of pain made it possible to institute early full range of move- 
ment in the adjacent joints in the later cases, and I feel that this will 
eventually prove to be one of the major benefits of the use of the method. 

In some 500 fractures encountered in military patients only 122 have 
been mechanically fixed, so that a conservative attitude has been my practice. 
The tendency is, however, to employ mechanical fixation when displaced 
fractures are unstable, anemic or septic. My experience tends also to 
emphasize the importance of employing it as a primary measure and not to 
regard it as a secondary resource to snatch a brand from the burning. 


DISCUSSION. 

A. V. MEEHAN (Brisbane): As one who received his first orthopedic training in 
the school of Sir Robert Jones, of Liverpool, after the last war, I was taught to 
regard the plating of fractures with Lane’s plates as very bad surgical treatment. 
Now, with the advent of modern plates constructed from vitallium and special stainless 
steels, together with the discovery of penicillin, I have learnt to modify this teaching. 
In the last few years I have been plating unstable, simple fractures with satisfactory 
results. I have found the operation a satisfying piece of carpentry and with adequate 
equipment a simple procedure. 

My fear is that these advances in fixation materials and chemotherapy will lead 
to a new surgical era, in which plating will be considered the operation of choice in 
the treatment of fractures. I wish to sound a warning against such a possibility, and 
to insist that when fractures can be adequately reduced and fixed without operation, 
closed reduction with external fixation is the method of choice. 

Regarding immediate plating of compound fractures, particularly those associated 
with severe trauma, I feel strongly that the method should be regarded as strictly in 
the experimental stage. As far as I have gone in this regard is to resort to internal 
fixation much earlier than I would have done before the advent of modern chemotherapy 
and modern metals. With these aids the risk of recurrent infection has been greatly 
diminished. I think that it is wiser to wait until the wound is healed or nearly healed 
before resorting to internal fixation. 

On the question of bone grafting, I am not yet sure that the introduction of metal 
screws to fix the bone graft, particularly when dealing with small bones, such as the 
radius and ulna, is ideal. It means considerable interference with what may be a small 
graft. 
I have had extreme satisfaction in these cases from the method of fixing the 
graft with encircling stainless steel wire. If, however, the wire is used on the tapering 
section of the long bone, it should be passed through the bone itself. If this is not 
done, the loop of wire will eventually find its way along the tapering section of the 
bone, until it reaches a narrow portion and will then became loose. 

L. G. Trece (Sydney): The pendulum appears to have swung not merely to the 
place it occupied in the days of Arbuthnot Lane, but to a point beyond that, particularly 
with regard to the employment of mechanical fixation in compound fractures. This new 
departure requires very careful investigation before it can be recommended for general 
adoption. I should like to see some ample and accurate research with regard to the 
results of its employment in the presence of sepsis. Information is needed as to its 
effect on the persistence of sinuses and also whether the necessary operative procedure 
involved in the insertion of plates or screws results in an exacerbation of the sepsis. 
The use of vitallium plates and the administration of penicillin will not compensate 
for the omission of external splinting and of the exercise of surgical judgement. The 
healthiest frame of mind is one which regards the operative reduction and fixation 
of fractures as a confession of surgical weakness; the more competent the surgeon is 
in manipulative reduction and in external splinting, the fewer will be the occasions 
on which he will have recourse to operative procedures. Internal mechanical fixation 
without external support is insufficient to withstand the stress of weight bearing 
before bony union is complete. Too much faith is being placed in the virtue of vitallium 
plates and screws. Granting that these produce no chemical changes in the tissues, 
we cannot eliminate the possibility of pressure necrosis causing the screws to become 
loose. Certainly a higher standard of anatomical replacement can be secured by open 
reduction of fractures, but invariably the price paid is a lengthening of the time 
required for the establishment of union; this is especially marked in the case of the 
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radius and ulna. Apart from certain fractures, such as those of the olecranon and 
patella, in which operation is nearly always indicated, I am firmly of opinion that 
the more competent the surgeon, the less frequently will he have recourse to operation, 
and the operation is certainly not one for the untrained or inexperienced operator. 


Joun Hoers (Sydney): Certain fractures have become established as being best 
treated by internal fixation, for example, those of the neck of the femur. No doubt 
internal fixation with newer metals for plates and screws and with the aid of sulphon- 
amides and penicillin has become stripped of many of the dangers and pitfalls which 
accompanied such procedures in the past. Such operations are, however, not by any 
means devoid of risk and are often technically difficult of performance. The temptation 
to achieve a perfect anatomical result must not blind men to these risks and difficulties. 
Mechanical fixation should not replace the more conservative methods as routine, and 
should, I believe, be undertaken by surgeons who have experience in fracture clinics 
and who have good theatre facilities and assistance at their disposal. We must not 
lose sight of the fact that good functional result is the aim of treatment, and this 
may be obtained by conservative methods in the majority of instances and without 
exposing the patient to additional risk of operation. In selected cases mechanical 
fixation will give results, without doubt, impossible by other means. 

D. J. GiissaAn (Sydney): No expectation of surgical success is more reasonably 
based than that which follows the efficient employment of the correct type of bone 
graft in dealing with ununited fractures. These qualifications in respect of technique 
and choice of graft are related directly to the causes of non-union, the adequate 
appreciation and assessment of which are essential for success in the surgery of 
non-union of fractures. 

Failure of osteogenesis may be due to the lack in the bone or in the individual of 
some intrinsic factor essential to the establishment of bone repair, so that in its absence 
union fails, even in the face of circumstances and conditions which might be expected 
reasonably to lead to normal bone repair. There are other more obvious causes which 
may act singly or in combination: (a) loss of bone substance, (¥) maladjustment of 
the fractured ends, and (c) inadequate fixation. I leave out of consideration the 
obvious requirement of surgical asepsis. 

The autogenous bone graft can provide an efficient counter to each of these 
factors or any of their combinations. It stimulates osteogenesis, can make good the 
loss in length or thickness of bone substance, is able to control and maintain adjustment 
of the bone ends and to provide an unrivalled degree of fixation. The ability to 
stimulate osteogenesis is a vital and characteristic feature of the autogenous graft, 
but there are two essentials for this operation: (a) close contact over the widest 
possible area between the raw surfaces of the graft and of the receiving bones, and 
(b) essential fixation between the graft and its hosts. Since the same two requirements 
are necessary to underwrite the remaining potentials of the bone graft, we are led 
to the appreciation of the essentials of successful bone graft surgery: adequate bone 
contact, adequate bulk and stability of graft, and adequate fixation. 

Fixation may be intrinsic, that is, residing in the graft and the manner of its 
retention, or extrinsic, that is, dependent upon external splintage. The cortical graft 
is the best adapted to supply these needs, and in spite of the prevailing fashion which 
extols the virtues of the cancellous graft, it will remain the foundation of successful 
bone graft surgery. I use the word “success” in its orthopedic sense, in its connotation 
of restoration of function. The onlay graft of adequate dimensions, carefully cut and 
fitted and securely lashed by 18-gauge wire of soft iron or one of the new flexible alloys, 
will maintain restored alignment and provide a most reliable and adequate fixation. 
The cancellous graft has its place. Its undoubted powers of osteogenesis make it a 
valuable ally when used in conjunction with the cortical graft, particularly in relation 
to the filling of bone gaps. In certain cases in which satisfactory extrinsic fixation can 
be maintained and the only adjustment at the fracture site relates to the overcoming 
of angulation in the long axis of the bones or bone, the cancellous graft is superior 
to the cortical variety. The cancellous graft is malleable and there are certain 
circumstances in which its use is called for because of this special characteristic. 
I would deprecate the almost fantastic hunts for deposits of cancellous bone. There 
are very few occasions when sufficient of this material cannot be found at the actual 
site of operation, and in the area of the trochanter there is a large deposit readily 
available with the minimum of damage to the skeleton. It should be borne in mind, 
too, that finely morselled cortical bone possesses most admirable osteogenetic properties. 
In arthrodesis of the knee sufficient cancellous bone can be obtained from the patella 
to ensure complete packing of the prepared joint cavity with material of high 
osteogenetic value. 











PERFORATING INJURIES OF THE RECTUM, WITH 
CASE REPORTS.’ 


By RoLLanp O'REGAN, 
Wellington. 


INsuRIEs to the rectum by impalement are not common and their importance 
is not as widely recognized as it might be. Approximately 200 cases have 
been reported, but as far as I can find no complete survey of the literature 
has been made since 1912. The first extensive review of the subject was made 
by Van Hook,” of Chicago, who reviewed the literature and collected 58 
cases, adding two of his own. In 1900 Stiassny“” in a wide survey of the 
literature collected 127 cases. Tillman“ in 1905 added 16 more, and 
Habhegger™ in 1912 added another 36. This latter is the latest attempt at a 
complete compilation and it includes 175 cases. However, of this total there 
were only 70 cases in which the peritoneal cavity was involved. This is the 
group with which this article is concerned, and it is probable that less than 
100 such cases have been recorded. Impalement of the rectum with perfora- 
tion into the peritoneal cavity is a treacherous injury and the clinical picture 
may fail to reveal the extent and severity of the accident until all hope of 
successful treatment is past. I propose to present and discuss here four such 
cases, and from these and similar cases in available reports to indicate the 
main points in diagnosis, treatment and prognosis, 


CASE REPORTS. 
Case I. 


D.R., a male, aged fifteen years, was at work on August 19, 1936, and was 
standing on a packing-case against which was leaning an ordinary broom. He jumped 
down off the case and as he did so his foot kicked the broom handle, setting it in 
motion at the same time. During his flight from the case to the ground the point of 
the broom handle poked him in the anal region. This happened at 12.30 p.m. At 
1.30 p.m. the foreman thought he looked “a bit pale” and he was somewhat unwillingly 
taken to a doctor’s surgery about one hundred yards away. The doctor examined 
him and put a stitch in a small wound in the anal region. He then went home—a 
half-hour tram journey. During the afternoon he went to bed. He had a cup of tea 
at 4 p.m. He vomited at 7 p.m. He slept fitfully during the night and in the morning 
complained of lower abdominal pain. At 11 a.m., when I saw him, his temperature 
was 101° F. and he had signs of lower abdominal peritonitis. The anal ring was 
patulous and the examining finger passed readily into a hole in the anterior rectal 
wall just above the prostate. Operation was performed at 1 p.m. (exactly twenty-four 
hours after the accident). Intense pelvic and lower abdominal peritonitis was present 
with pus in the depths of the pelvis. At the lowest point of the recto-vesical pouch 
there was a rent in the peritoneum and a hole leading into the rectum. The rent was 
closed by interrupted catgut sutures and a corrugated rubber drain was passed down 
to it. A left inguinal colostomy was done. The patient was turned on his left side 
and an incision was made, the anal sphincter being divided in the mid-line and the 
incision extending posteriorly to the tip of the coccyx. A pint of saline solution was 
given intravenously and this was continued as a constant drip. A naso-gastric tube 
was passed and a continuous suction apparatus was attached to it. The patient died 
thirty-three hours later. 


This boy knew he had an anal penetration, but was quite unaware that 
the handle had gone in as far as it did. The broom handle was moist with 
mucus for a distance of six inches and presumably penetrated for that 
distance. He had no pain other than anal soreness. He was not much 


' Accepted for publication on September 5, 1946. 
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shocked—in the foreman’s words, he just looked “a bit pale”. His condition 
did not seem to his mother to suggest the need of medical advice until the 
following day. His bowels did not move after the accident, and when 
examined his lower bowel was empty—that is, he had perforated an empty 
rectum. The doctor did not suspect the likelihood of rectal perforation, 
though he had a hole in his heavy pants and a patulous anal ring. 


Case I]. 


A.M., a female, aged seven years and eleven months, was coming home from 
school on June 14, 1937, when a schoolfellow in play gave her a push as she was 
walking along a low wall about four feet high. She jumped into the garden below the 
wall and a chrysanthemum stake struck her in the anal region. The stake was one 
inch square on section and made of undressed wood. Her crying attracted the attention 
of a passing motorist, who took her home. She said she was sore and as there was 
some blood on her clothing a doctor was summoned, and at 6 p.m. an anesthetic was 
administered and a laceration in the anal region was sutured. She died at 9 a.m. next 
morning. Post-mortem examination revealed intense fulminating peritonitis. There 
was a perforation leading from the rectum into the pouch of Douglas. The coroner 
remarked: “A curious aspect of the case is the rapid onset of peritonitis and the 
absence of pain.” 


As in Case I, no one suspected the possibility of rectal perforation. In 
what was regarded as delirium, the child said she had had difficulty in 
pulling the stake out. There was no marked shock and no pain other than 
anal soreness. No doubt the anzsthetic masked the earliest symptoms of 
peritonitis. 

Case III. 


C.M., a male, aged twenty-two years (under the care of Mr. T. Julian, of Wairau 
Hospital) was admitted to hospital on February 6, suffering from impalement. When 
preparing to defecate he had squatted on a sharp stake—a sapling cut off by a single 
blow of an axe. On examination there was a lacerated wound of the anal canal and 
the lower part of the rectum, penetrating the bladder at its base and entering the 
peritoneal cavity through the fundus of that organ. The surgeon working from 
below, the wounds of the base of the bladder, the rectal wall, anal canal and sphincter 
were closed with catgut sutures. A wide-bored tube was fixed in position in the rectum. 
The abdomen was then opened, the wound in the fundus of the bladder was closed. 
The presence of fecal material in the bladder was noted. A careful search failed 
to reveal damage to any other viscus, but portions of wood from the stake were removed 
from the epigastric region. A drain was placed to the recto-vesical pouch and a catheter 
was tied in the urethra. 

Four days later the rectal tube was removed and the patient’s bowels were opened. 
Next day the catheter was removed and he began to pass urine normally. The drain 
to the recto-vesical pouch was removed about the twelfth day. The urine was free 
from pus and albumin by the twenty-sixth day. He was discharged from hospital on 
the thirty-ninth day. All wounds were healed and the function of bowel and bladder 
was normal. When seen in August, 1938, he was in good health, with normal bowel 
and bladder function. He had been playing representative football. 


This patient was seen and treated early. At the time of injury the 
rectum was full and fecal material was carried into the bladder, but not 
into the peritoneal cavity. The stake was very sharp—a cut-off sapling. The 
perforation was in the usual situation, that is, just above the prostate gland. 
One may assume that the reason for the bladder injury was that the bladder 
was distended at the time. The surgeon’s notes do not comment on the 
state of the bladder, but I think that it is a fair inference from the anatomy 
of the part. It should be noted that the stake, first traversing the bladder, 
contaminated the bladder with faces but not the peritoneal cavity. This 
buffering effect of the full bladder will be referred to again. 


Case lV. 


J.JI.R., a male, aged nine years, was under the care of Mr. D. G. Radcliffe, at 
Balclutha Hospital. On October 31, 1939, this child fell from a height of several feet 
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onto a vertical iron rod, about three-eighths of an inch in diameter. He told his mother 
that the rod had entered the rectum, but as she could see no marks on the skin, the 
story was discounted. He asserted vigorously that he had had to pull the rod out. 
When first seen by the doctor the following day, the boy was complaining of slight 
pain in the lower part of the abdomen on the left side. On palpation there was slight 
tenderness in the same area and some tenderness per rectum. There was a very small 
abrasion of the perineum, about three inches from the anus. There was a slight blood 
stain on the examining finger. No laceration could be felt. The patient’s temperature 
was 102-4° F. and the pulse rate 136 per minute. 

After two or three days in hospital, during which period he was treated with 
hot fomentations, the patient showed signs of intestinal paresis, which was relieved by 
enemata and eserine. On December 1, 1939, a little over a month after the injury, 
he developed acute intestinal obstruction. The abdomen was opened, the obstruction 
relieved, and a large collection of pus evacuated from the left side of the pelvis. The 
cavity was drained. He was discharged from hospital on January 19, 1940. 





The perineal abrasion was two to three inches from the anus. Presum- 
ably this was the point of impact with the rod, and the shape of the perianal 
area directed it into the anus. It is probable that there was no actual 
perforation of the rectal wall in this case. It will be shown later that 
organisms can pass through an injured rectal wall without any actual 
perforation. I make this supposition to account for the unusual sequel of a 
localized abscess—especially unusual in a child—a member of a group whose 
power to localize infection is not good. 


DIAGNOSIS. 

From a consideration of these and other reported cases it is clear that 
the diagnosis of perforation into the peritoneal cavity is not by any means 
obvious. The main point to realize is that such perforation can and does 
occur without noticeable shock, without pain, without bleeding and with the 
patient unaware that the rectum has been entered for any length. Two of 
the cases here recorded illustrate these facts dramatically. When the history 
of the accident makes rectal penetration probable, or even possible, even in 
the absence of any local signs of anal or perianal trauma, this condition of 
perforation of the rectal wall must be borne in mind and excluded, if need be, 
by instrumental examination. In some cases attention may be directed 
immediately to the seat of serious injury by local signs and symptoms. A 
case has been recorded of omentum prolapsing through the anus.“® The 
passing of blood clots,” pain,” tenesmus™ may all direct attention immedi- 
ately to the injury. In such cases the diagnosis could hardly be missed, and 
in this group fall most of the cases in which treatment has been successful, 
because early diagnosis means early treatment, and early treatment, if at all 
adequate, has been almost invariably successful. 


GENERAL CONSIDERATIONS. 
The Mechanism of Injury. 
Habhegger™ states that 38% of injuries of this kind occur among 
farmers and that 26% of cases are due to perforation by pitchfork handles 
while the subjects are sliding off haystacks et cetera. Certainly, in most 
instances, the perforating agent is blunt and large. Chair legs, wheelbarrow 
handles, a tramear control crank, flower sticks, mop handles, have all filled 
the role in the case histories examined for the preparation of this paper. 
Perforation is more likely to occur with a blunt than with a sharp 
instrument. The ischial tuberosities and coccyx form the base of a funnel 
whose apex is the anus, and a blunt object striking forcibly any part within 
this funnel is directed towards the anal canal. This passage is 2-5 to 4-0 
centimetres long, and its strong muscular walls cause the penetrating object 
to proceed in the long axis of the canal, that is, upwards and forwards. This 
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is the reason why the point of penetration is almost always at the same 
place—on the anterior rectal wall just above the base of the prostate gland 
in the male and in the lowest point of the pouch of Douglas in the female. 
This statement is, of course, only a generalization, but it is almost universally 
correct. The original thrust may be so decisive in direction as not to proceed 
in the axis of the anal canal. In this event the peritoneal cavity would not 
be involved. In such a case reported by Cran“ the penetration was forward 
through the apex of the prostate. In a young female—especially if the 
bladder was distended—penetration could occur at a slightly lower point and 
the shaft might pass from the rectum across the upper part of the vagina 
and enter the body cavity between the uterus and the bladder. This is what 
occurred in the case reported by Gabriel.” When the penetrating object 
is sharp, it may penetrate at the point of first impact and not be directed into 
the anus by the funnel shape of the part. The following cases illustrate this 
point. 

Case V.—A.McL., a male, aged fifteen years (under the care of Mr. N. Speight, of 
Dunedin), was admitted to hospital on October 28, 1935. Five hours previously, while 
playing, he jumped over a bush and landed on a protruding stick. There had been 
some bleeding in the anal area and he had had abdominal pain at first in the left iliac 
fossa, and later across the whole of the lower part of the abdomen. He had vomited 
once. His temperature was 100-6° F., his pulse rate 100 per minute, and his respiratory 
rate 24 per minute On examination there was tenderness in the lower part of the 
abdomen and some rigidity. There was a ragged punctured wound on the left side 
of the anus at the junction of the skin and mucous membrane. The wound traversed 
the outermost fibres of the external sphincter. 

The abdomen was opened. A wound was found in the pelvic peritoneum, just to 
the left of the bladder, and lying free in the pelvic cavity was a piece of stick, about 
two inches long and a quarter of an inch in diameter. The track passed laterally to 
the bladder between that organ and the vas and internal iliac artery. There was no 
sign of injury to the bowel; there was early pelvic peritonitis. The rent in the 
peritoneum was repaired and the abdomen was closed without drainage. The perineal 
wound was dressed. Convalescence was uneventful. 


In general, the blunt object will follow the classical course indicated. 
The sharp one will perforate at the point of impact and proceed in the 
direction of thrust. In Case III the penetrating object was very sharp and 
one may regard its exact entry into the anal canal as more or less fortuitous. 
In contrast with the other cases, the anal canal was wounded. Duncan and 
Forbes” report a case in which the impaling agent was a sharp, thin, willow 
stick. The track was atypical and ran from the rectum to the upper part 
of the vagina, there penetrated the anterior lip of the vaginal cervix and 
“ame out through the posterior wall of the uterus into the peritoneal cavity. 


Distance of Penetration. 

The distance of penetration is a very variable factor. In the adult a 
penetration of about six inches is sufficient to enter the peritoneal cavity. 
In Case I here reported the mucus on the broom handle indicated a rectal 
penetration of about six inches only, yet there was a ragged hole right into 
the recto-vesical pouch. At operation pieces of wood, hay seeds and other 
foreign matter have been noted in the epigastric region. Case III is such 
a one. Penetration may occur to any degree. No abdominal viscus is out 
of range and a case has been reported in which the left dome of the diaphragm 
was actually pierced.“ 

The patient may be quite unaware that the rectum has been perforated 
and can usually give no trustworthy evidence on the depth of penetration. 
However, it is not necessary even to penetrate the rectal wall to produce 
peritonitis of some severity. The mucosa and submucosa are an essential 
part of the defences of the bowel wall against invasion by bowel organisms. 
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This point is illustrated by the reports of cases in which no actual perforation 
of the bowel wall was found following impalement, although peritonitis 
supervened.“” This point is further emphasized by the following case. 

Cask VI.—A child, four years of age, was admitted complaining of rectal bleeding and 
something protruding from the anus, and was under the care of Mr. H. K. Corkill, 
F.R.A.C.S., of Wellington. On examination a long pedunculated polypus was found 
arising fairly high up in the rectum. Under anesthesia this was seized and snared 
through a proctoscope. Examination of the excised tissue showed that, owing to 
excessive traction, a considerable piece of mucosa at the base of the pedicle was 
removed. There was no muscle in this tissue. At the end of twenty-four hours there 
was a rise of temperature and pain was complained of in the lower part of the 
abdomen. On examination the lower part of the abdomen was tender and rigid. 
Laparotomy revealed diffuse pelvic peritonitis. The child made a good recovery 
following suitable surgical treatment. 

Cases reported in which the peritonitis supervened without actual per- 
foration have run a much more benign course than the cases of frank 
perforation. I think Case IV in this series probably belongs to that group. 


Damage to Other Organs. 

Practically no viscus is safe from damage by the penetrating agent. 
As mentioned above, the diaphragm has been perforated. Brook“ reports a 
case in which the rectum, bladder, peritoneal cavity and anterior abdominal 
wall were traversed. Duncan and Forbes” had to resect eight inches of 
ileum because of a tear in its mesentery which imperilled its blood supply. 
Bladder, left kidney, descending colon, transverse colon, small gut and the 
mesenteries have all suffered associated damage in reported cases. The 
influence of secondary damage to other viscera will be further discussed in 


considering prognosis. 


Influence of a Loaded Rectum. 

In Case I there was no bowel movement after the accident and at 
operation the rectum was empty. Here an empty viscus was perforated. In 
such circumstances and when the penetrating agent does not trespass beyond 
the pelvic cul-de-sac, the onset of peritonitis is less furious and for the time 
is limited to the pelvis, the clinical picture is deceptively innocent and 
abdominal signs develop slowly. In Case I every factor conspired to deceive 
the unwary observer. Powers and O’Meara“™ report a case identical with 
this one, except that the patient had a loaded rectum. The mechanism of the 
accident and the penetrating agent were the same and the injury was 
identical. In this case, however, abdominal symptoms ensued within twenty 
minutes and at operation three hours after the accident there was generalized 
peritonitis and liquid and solid particles of faces were present in the 
peritoneal cavity. These two cases show the different course when the empty 
and the non-empty rectum is perforated. This point is further illustrated by 
the following case. 

Case VII.—Mrs. A.W., aged forty-two years, was admitted to hospital complaining 
of bleeding per rectum intermittently for six months. She was prepared for sigmoid- 
oscopy and at the examination the bowel was absolutely empty. Sigmoidoscopic 
examination was performed at 10.15 a.m. on February 5, 1929. Difficulty was experienced 
in passing the sigmoidoscope, owing to the presence of uterine fibroids. At midday on 
the following day the abdomen was very distended and tympanitic; no pain was 
present and no vomiting had occurred. The patient’s pulse rate was 80 per minute 
and her temperature was 98-4° F. At 4.25 a.m. on the next day (February 7, 1929) the 
patient died. 

Post-mortem examination revealed intense general peritonitis from perforation 
into the peritoneal cavity at the pouch of Douglas by the sigmoidoscope. As a house 
surgeon I well recall the quiet character of the peritonitis in this case and the euphoric 
mental state of the patient some twelve hours before death. 
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It appears to be a reasonable conclusion that perforation of a loaded 
bowel will result in gross fecal contamination of the peritoneal cavity and 
produce a much more fulminating type of peritonitis, with correspondingly 
grosser symptoms and signs. 


The Influence of a Full Bladder. 

In Case III the patient was actually in the act of emptying the bowel 
when perforation occurred, but the stake penetrated his bladder first and 
faeces were present in the bladder, but were not noted in the peritoneal cavity. 
Here the bladder acted as a buffer and protected the peritoneum from gross 
contamination. I think it can be fairly stated from a consideration of the 
cases studied that, because of this buffering effect of the bladder, the prognosis 
is generally better when this organ is traversed first by the penetrating agent. 
An empty bladder is not likely to be penetrated at all. The collapsed organ 
is thick-walled and small. The distended organ is thin-walled, tense, and 
makes a swelling at the classical perforation point, that is, just above the 
base of the prostate, between the vesicles. In the female a full bladder, by 
pushing the uterus upwards, may cause the upper part of the vagina to be 
entered before the peritoneal cavity is perforated. This is probably what 
occurred in the case reported by Gabriel.” In such a case the vagina would 
play a role similar to that of the full bladder in screening the peritoneal 

cavity from fecal contamination. From these considerations it may be con- 
cluded that a full bladder plays a protective role and a concomitant 
perforation of this organ is a favourable rather than an unfavourable factor. 
In many cases in which the full bladder is penetrated the penetrating agent 
fails to reach the peritoneal cavity at all.°” 


PROGNOSIS. 

The prognosis of rectal perforation is necessarily grave. One obvious and 
outstanding factor above all others influences the outcome, and that is the 
time interval between injury and operation. When this interval is short, 
say up to six hours, survival can be expected even in the severest injury if 
the treatment is at all adequate, and the shorter the interval, the simpler 
the treatment may be. Anything that favours early intervention improves the 
prognosis. Put another way, all factors that favour early diagnosis improve 
the prognosis. Hence rectal bleeding, severe pain, tenesmus, marked shock, 
or gross peritoneal contamination, all of which make diagnosis simple, are 
favourable factors. One is almost justified in the paradox that the grosser 
the injury, the better the outlook, because gross injury means early diagnosis 
and therefore early treatment. Nearly all reported deaths occur in cases 
in which the diagnosis was missed or much del ayed. 

Habhegger’s” statistics published in 1912 do not support this view. They 
indicate that the prognosis is much graver when other viscera are injured. 
The relevant figures are set out in Table I. Both these mortality figures are 
much higher than one would expect from the case reports available for 








TABLE I. 
Number of Number of Mortality 
Cases. Deaths. per Centum. 
Intraperitoneal impalement without 
injury to other viscera - 28 7 25-0 





Intraperitoneal ee ment with any 
to other viscera 42 31 
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perusal in the past twenty years, even allowing for the tendency for published 
reports to contain a high proportion of cases successfully treated. Between 
the years 1910 and 1939 seven patients suffering from impalement were 
treated at the Mayo Clinic.“ Two patients died and five recovered—a 
mortality of 28-7%. The report does not indicate if the rectum was perforated 
in all these cases or if there were associated injury to other viscera. Another 
striking thing about Table I is the large proportion of cases in which other 
viscera were injured. This group is much larger than the group of uncom- 
plicated rectal perforation. This is certainly not true of the cases reviewed 
in preparation for this paper. The enormous rise in mortality indicated by 
the injury of other viscera is again rather surprising. In the cases here 
reviewed the organ most commonly injured, in addition to the rectum, is the 
bladder, and far from worsening the prognosis, I believe that this factor 
actually improves it, in that it lessens fecal contamination of the peritoneal 
‘avity. Certainly the three patients in this review whose bladders were 
injured all recovered, and in two other cases in which the rectum and bladder 
were perforated without peritoneal injury, recovery was rapid and complete. 
Among the papers here reviewed there are available reports of twelve cases 
of impalement involving the peritoneal cavity. These, with the four here 
reported, make a total ‘of 16 cases. In Table II these cases are set out in 
the same manner as those of Table I. (Percentages have been omitted 
because of the smallness of the totals.) The three deaths in the second group 











TABLE II. 
Number of Number of 
Cases. Deaths. 
Intraperitoneal “impale ment without injury 
to other viscera ‘ ia ae ‘ 10 3 
Intraperitoneal impalement with injury to 
other viscera .. i - na a 6 0 


all occurred in cases of missed diagnosis. In two of these the diagnosis was 
made post mortem. This is a small series, but the figures are at striking 
variance with those collected by Habhegger™ in 1912. All of these cases 
occurred since that date and ail but three were within the last ten years 

The importance of whether the rectum is full or empty at the time at 
injury in determining the clinical picture and course has already been 
discussed. It can fairly be stated that, provided the diagnosis is early in 
either case, the patient with the empty bowel will have a speedier and more 
certain recovery, because of the minimal contamination. 


TREATMENT. 


Treatment is, of course, early and adequate operation. Should general 
peritonitis be well established, an attempt should be made to replace depleted 
body fluids and metabolites by the intravenous injection of water and 
salt before operation. The giving of plasma or blood may also be indicated. 
Laparotomy with closure of the perforation, a careful cleansing of the peri- 
toneal cavity of all foreign matter and drainage of the pelvis is probably all 
that is necessary in a case in which operation is performed within the first 
few hours. A careful search should be made for any incidental injury to 
other viscera. However, in my view, colostomy should generally be performed 
to place the injured part at physiological rest. In many cases success has 
been achieved without this procedure, but it should not be omitted unless 
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every favourable condition is present. The inconvenience to both surgeon 
and patient of subsequent closure remains only an inconvenience. The 
appropriate treatment of the injury from the rectal aspect has been a subject 
of some discussion. Should the rent in the peritoneum be adequately closed 
from the abdominal side, I think the tear in muscle and mucous membrane 
is best left alone, apart from tying off any bleeding vessels. Any perineal 
wounds likewise are best left unsutured, but they should be excised and 
sufficient skin removed to ensure that skin will be the last tissue to heal. 
All agree that the sphincters must be temporarily deprived of-all power to 
close the anal canal and so favour the presence of gas, fluid or feces under 
tension in the rectum. To achieve this end and to give access to the rectal 
wound the splitting of the anal sphincters in the mid-line posteriorly right 
to the tip of the coccyx has been advocated and practised by some. There is 
no doubt that this procedure gives perfect exposure and that the wound so 
made heals readily without any impairment of sphincter function. Brook” 
and Spencer“ both employed this manceuvre successfully and it was used 
at the operation in Case I. From a perusal of reported cases, however, I am 
convinced that this procedure is unnecessary. Most operators have merely 
stitched a large tube into the rectum, extending well above the tear. This 
would appear to be quite adequate in preventing any undue tension in the 
rectum, and through it the bowel can be gently irrigated and cleansed, if 
this appears to be desirable. When a colostomy has been performed even this 
is probably unnecessary. In those cases in which the bladder is traversed 
the hole in the fundus of the bladder should be repaired and the viscus 
drained by an indwelling urethral catheter. Suitable urinary antiseptics 
should be administered and the organ kept empty. This will preclude the 
use of tidal drainage at least until the bladder is water-tight. Suprapubic 
cystotomy is unnecessary and was not employed in any of the five cases of 
bladder perforation here reviewed, and in all five cases perfect bladder 
function resulted. 

The general management of peritonitis should be carried out in its 
fullest detail from the time of operation for at least five days. Fluid balance 
should be maintained solely by the intravenous route and an adequate allow- 
ance of water, salt, glucose, serum protein and, if necessary, blood should be 
supplied. Mouth washes alone are permitted until active peristaltic sounds 
can be heard. Morphine should be given freely Gut stimulation should be 
avoided absolutely until peristalsis is well established. The urinary output 
should be kept at about 1,500 cubic centimetres per day. Continuous aspira- 
tion of the stomach by gravity bottles for three days is generally desirable. 

A full prophylactic dose of antitetanic serum should be given. The 
administration of gas-gangrene antiserum would be a logical and sound 
procedure. The use of penicillin for the first four days would at least do no 
harm and would probably improve the outlook. 


SUMMARY. 
1. Cases of perforation of the rectum by impalement are described and 
their clinical features discussed. 
2. Attention is especially directed to the treacherous nature of injuries 
of this kind, because of the deceptive innocence of the clinical picture. 
3. These cases, together with similar cases from the available literature, 
are examined from the point of view of diagnosis, prognosis and treatment. 
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THE CHANGING OUTLOOK IN SURGERY AS A RESULT 
OF CHEMOTHERAPY. I: TRAUMATIC AND 
REPARATIVE SURGERY.’ 


By D. OrFicer Brown, 
Sydney. 

War has always been a great catalysing influence, accelerating changes in 
surgical outlook. The recent war will, I believe, be notable for developments 
in resuscitation methods and in chemotherapy. We are still perhaps too close 
to the picture to estimate fully to what extent chemotherapy has itself in a 
true sense altered surgical outlook. Of resuscitation there can be no doubt. 
Most of us have in the past few years been associated with the treatment of 
certain battle casualties and accidental injuries, in which the preservation of 
life has seemed an incredible, almost an impossible thing. Gordon Taylor has 
recently described in detail a number of such cases. I have myself been 
associated with three cases in which, owing to extensive battle injury and 
severe blood loss, an amount of blood, varying from twenty to thirty-five 
litres, has been used in the period of recovery. 

Most of us have seen burns covering between 60% and 70% of body 
surface and involving, over large areas, deep skin loss in which the immediate 
and pressing problems of shock and collapse have been controlled and ultimate 
recovery ensued. 

We must, I believe, accept with Sir Heneage Ogilvie, consulting surgeon, 
British Army, the statement: “of the medical advances that have contributed 
to surgical progress, the most outstanding is undoubtedly resuscitation, as 
practised by the Army Blood Transfusion Service”. 

The control of sepsis in these desperate cases before and during the 
phase of reparative surgery is of the first importance. The full value of 
resuscitation can be realized only when control of sepsis is assured. 


DEVELOPMENT OF CHEMOTHERAPY. 

Principles of resuscitation have been, in the main, long recognized. 
Chemotherapy, on the other hand, from humble beginnings in 1940 has seen 
dramatic developments in the past six years of war surgery. Never perhaps 
has the stimulating influence of war been more evident. 

I was privileged to work in England during the latter half of 1940 and 
during all of 1941 in close association with Colonel Leonard Colebrook, whose 
keen insight into the bacteriology of wounds necessarily influenced all our 
thought. In many hospitals at this time 50% to 75% of all open wounds 
were infected with hemolytic streptococci, the rest with Bacillus pyocyancus 
and Bacillus proteus and, of course, staphylococci. This condition still 
pertains in some hospitals. It is interesting to compare this figure, which 
was arrived at after careful bacteriological investigation in a number of 
hospitals, with the existing state here. In the hundred beds which constitute 
the plastic unit at a military hospital in the State of New South Wales, only 
very occasional wounds become infected with hemolytic streptococci. For 
many weeks we have had no such cases—and bacteriological examinations 
are done in all cases before an operation and at frequent intervals on 
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all open wounds that are not entirely satisfactory. The low incidence is 
attributable to a most careful ward dressing technique, supervised by an 
experienced and reliable nursing staff, and to the use of modern chemotherapy. 
In the field of reparative surgery we were forced to acute consciousness of 
the significance of Group A strep- 
tococci. In 1941, Sir Harold 
Gillies, with that broadness of 
vision which is his greatness, gave 
to his bacteriologist (Colebrook) 
virtual management of open 
wounds. The bacteriologist did his 


Figure Ia. Gunshot wound of heel, with 
deep cavity remaining in os calcis after 
twelve months. No evidence of consolida- 
tion or healing. Considerable skin loss. 
Cavity filled with cancellous bone chips 
from the ilium and covered with a rotation 
flap of skin, with grafting of the secondary 
defect. Primary healing of all wounds and 
quick consolidation. Showing condition of 
patient on November 13, 1945. 





daily rounds and pre- 
pared his own cultures. 
In that period we did no 
grafting or other repara- 
tive surgery until the 
bacteriologist sanctioned 
it. 

Chemotherapy was 
limited to the use of 
sulphanilamide and_ sul- 
phapyridine. When it 
was thought advisable 
to operate, we gave an 


FicurE Is. Showing condition 
of patient (Figure Ia) on 
April 1, 1946. 





injection of sulphapyridine 
at operation and a course 
of sulphanilamide for two 
to three days. It became 
routine procedure in 1940- 
1941 to use sulphanilamide 
powder under grafts. We 
all believed that the magic 
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influence. As early as Dunkirk the prophylactic use of sulphonamide 
powder in battle wounds was recommended and used, but the campaign 
was such that its regular use and control were impracticable. Even in late 
1941 there was very little sulphathiazole and virtually no sulphadiazine 
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available. Sulphapyridine produced severe toxic symptoms in many cases, 
and sulphanilamide, while excellent for local application on account of its 
relatively high solubility, was much less potent than the “sulpha” drugs of 





FIGURE IIA April 4, 1946. Ficure IIs. April 4, 1946. 





Ficure IIc. April 15, 1946. Ficure IIp. April 15, 1946. 


Ficure Il Patient presented with diffuse left frontal sinus infection and abscess tracking to 

the surface in the forehead. Frontal sinus obliteration done on January 4, 1946, by Major 

George Halliday, with clean healing. Eight weeks later, on March 4, 1946, scar excised and 
contour defect built up with cancellous bone graft from the ilium. 
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later development. Experience with bomb casualties in England and the 
“ampaign in the Western Desert established fairly convincingly the value of 
sulphanilamide powder in recent wounds. 

In Alexandria, in the Alamein campaign in 1942, we received face and 
jaw casualties as a rule within twelve to thirty-six hours of wounding, the 
battle being only sixty-five miles away, 
and the army organization excellent. 
We were able to carry out careful 





Figure IIIA. Tropical ulcer of heel in Aus- Figure IIIB. Showing condition of patient 


tralian prisoner of war from Thailand.  Indo- (Figure IIIA) on April 3, 1946. 
lent ulcer remained after nearly three years, 
surrounded by dense scar tissue and adherent 
in wi Teas peleany taatinn of ah een bacteriological controls and the inci- 
dence of streptococcal infection was 
negligible. But here other factors 
creep in. The hemolytic streptococcus appears to thrive in colder climates 
and of course in densely populated countries.. I should be interested to hear 
the incidence of hemolytic strepto- 
coceal infection in the Middle East 
campaign in World War I. I think 
it would have been low—far lower 
than in France or England. The 
incidence in India would also be 
interesting. The streptococcus was 
not a menace in New Guinea. In the 





IIIc. Showing condition of patient Ficure IItp. Showing condition of patient 
(Figure IIIA) on April 3, 1946. (Figure Illa) on June 26, 1946. 


FIGURE 


Middle East campaign most of the limb wounds were adequately excised, and 
I believe could be in many instances, and were in some cases, treated by 
delayed primary closure with good results. In relation to wound excision, 
it has always appeared to me that the tendency is to excise too much skin. 
Devitalized skin can be trimmed, and if necessary the edges sewn back, but 
the importance of good skin cover in relation to restoration of function is 
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so great that I believe every possible bit should be conserved and closure 
attained as early as is safe. This is true whether sulphonamide or penicillin 






Ficure IVa. Severe burns of face sustained 
in later Pacific campaign. Gross bilateral 
ectropion, with corneal ulceration on right 
side. Grafting of all four lids an urgent 
necessity. Heavy purulent discharge from 
eyes on admission on November 16, 1945. 
Both upper lids grafted on November 19, 
1945, and both lower lids grafted on Decem- 
ber 12, 1945, with quick total primary 
healing in every instance and healing of ulcer 
in a few days without scarring of cornea. 
Condition of patient on November 17, 1945. 


Figure IVs. Condition of the patie “+ (Figure 
By 1948 I was IVA) on November 17, 194 


is available or not. 
not personally using sulphonamide 

powder under grafts except in special instances, but, on the other hand, 
sulphathiazole tablets were available in reasonable amounts and we had 
established their routine use for a period of about three days about the time 





Ficure IVc. Condition of the ‘eet (Figure Figure IVb. Condition of the patient (Figure 
IVa) on November 26, 1945 IVA) on December 10, 1945. 


of operation in most cases of grafting or repair. By 1943-1944 penicillin was 
made available and of course was widely used in the Sicilian and Italian 
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landings and in all European campaigns. We have all been conscious of the 
dramatic influence that the introduction of penicillin has had on surgery, 
but we must be careful that this factor is not exaggerated. 

It is difficult to compare and contrast the results of treatment in one 
campaign with those of another. Parts of the desert and early New Guinea 
campaigns were waged under conditions of defeat and difficulty and rapid 
movement, all too often in the early 
days in the wrong direction. The 
severely controlled use of sulphon- 
amide and of penicillin coincided in 
the main with the turning of the tide 
in all our theatres of war, and in many 
instances allowed of almost luxury con- 
ditions, with skilled surgical teams 
well forward, rapid evacuation, good 
resuscitation, and in general the sur- 
gery of experience. 

It is interesting that primary 
closure of war wounds looms as a late 
development in both world wars. With 
the attendant advantages of chemo- 
therapy I am confident that in civil 
traumatic surgery, primary closure of 
wounds, even though treatment has 
been delayed, should be possible, and 
in doubtful — delayed R iongend Ficure IVe. Condition of the patient (Figure 
suture should almost invariably be IVa) on January 6, 1946. 
practicable after three to five days. 

I am convinced that the power of recovery of even severely damaged soft 
tissues is very great. It is always interesting after having covered a densely 
scarred and fibrotic area, such as the wrist, with an abdominal skin flap 
to find at the time of a later operation through the same area, singular lack 
of scar tissue and comparatively normal anatomy. Devitalized tissue must 
be removed, and in war surgery in, for example, the inaccessible parts of 
New Guinea, perhaps a wide soft tissue excision may have been, and may 
still, be necessary. I am convinced that wide excision, particularly of skin, 
is not necessary in civil practice or even in a comfortable war. Primary 
closure should be attained where possible without skin tension with as little 
surgical interference as possible. Where skin loss makes the use of sutures 
difficult, grafting or the application of an attached flap may often be a sound 
procedure. The immediate use of local rotation flaps, while sometimes 
valuable, must be approached with caution owing to the fact that subsequent 
swelling and tension may cause partial or total loss of the flap. 

Tendons and nerves can and should be repaired much more often than in 
the past, or at least the retractible ends fixed to limit retraction and 
shortening. All our views of the last decade about early repair of nerves 
and tendons must be liberally revised. 

It would appear that the general use of one of the sulphonamide powders 
by mouth should be routine procedure for two to three days about the time 
of injury and operation, and penicillin, wisely used, even at its present cost, 
may save long periods of incomplete cure or failure and long periods in 
hospital. With regard to the local use of sulphonamides, I feel that we are 
on less certain ground. We have seen a large number of skin rashes, local 
and general, which are unquestionably related to sensitiveness to sulphon- 
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amides, and nowadays we are obliged to watch this most carefully. In several 
cases a generalized and rather intractable dermatitis has been observed ; 
further, in the case of extensive burns, where powder is used, sulphonamide 
in the blood may rise to dangerous levels. 

It is unfortunate that there is no better vehicle than sulphonamide or 
one of its derivatives to be mixed with penicillin powder for its local 
insufflation. If such a vehicle could be found (and it must be neutral, freely 
soluble, not injurious to the host, able to be sterilized, not too deliquescent, 
and a fine powder) I should give up entirely the local application of sul- 
phanilamide and use the diluted penicillin powder. So far as we know, 
penicillin used locally is not damaging to the host and is not associated, 
except perhaps in rare instances, with any local reactions. 

We have seen in recent months in about one hundred cases in which 
penicillin has been used parenterally, three severe generalized urticarial 
reactions, all of which are apparently true allergic phenomena, one of 
immediate occurrence and two after an interval of twelve to fourteen days. 
Several cases of this had previously been reported. Probably it will prove 
to be general experience that at last 3°¢ to 4 of all individuals show some 
allergic phenomena of importance sufficient to limit its use. 

In the field of later reparative surgery, chemotherapy, in my opinion, 
has been of great value. So often in plastic repair true asepsis, as understood 
in relation to an operation at, say, a knee joint, is impracticable. In this 
regard, in passing, I have become more and more convinced of the great 
importance of the mechanical factors in surgery and the lesser importance 
of “germs”. The cleft palate, generally speaking, breaks down, not because 
it becomes infected, but because it has been sewn under tension or because 
the operation is bad in other ways. The red inflamed-looking suture line so 
commonly seen in all surgery is related all too often to underlying hematoma 
rather than to primary infection. It is of course axiomatic that the main- 
tenance of a surgically clean wound is desirable. The factors of tissue tension, 
hematoma formation, rough handling of tissue and the use of strong anti- 
septics on skin create ravages which no amount of penicillin can influence. 
I do not believe that any skin preparation involving shaving earlier than 
one or two hours before operation is ever justifiable. I do not believe that 
“no touch” technique which involves much handling of tissues with forceps 
will survive the next decade. In the various plastic units with which I have 
been associated in recent years, we have used no skin preparation other than 
soap and water and a rinse over with spirit at any time. The only preparation 
done is done immediately before operation in the ward and repeated in the 
theatre. This applies to bone grafts and tendon and nerve repairs, as to 
other forms of repair. 

The factor of “latent” sepsis is difficult to assess. I have not found it a 
significant factor in plastic repair. It may be that the routine use of sulphon 
amide prophylaxis has influenced the possible “flaring up” of deep infective 
processes, Certainly I have not seen any of it in recent years. 

We have no hesitation about proceeding with bone grafting of a mandible, 
even as early as two to three months after injury, provided the necessary 
mechanical factors are satisfied. It is interesting that in the last world war 
a period of one to two years’ delay after healing was regarded as advisable 
before proceeding with bone grafting. One feels that chemotherapy is at least 
one factor which has influenced this change of thought. 


DosAGE AND Mope oF ADMINISTRATION. 
The dosage of penicillin which we have been using for prophylactic 
purposes is low. A total of about 500,000 units has been used in each case in 
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four doses of 100,000 units and two of 50,000 units, the injection being given 
in each case in part intramuscularly and in part subcutaneously. This aims 
at obtaining, with the greatest economy of penicillin, temporary pericds in 
which the concentration is high, as opposed to the maintenance of a continuous 
high level, which is essential in the treatment of an established severe 
infection. 

Penicillin is best given in strong solution, so that each injection repre- 
sents only one to two cubic centimetres of fluid. For the occasional patient 
who repeatedly complains of severe local pain, the addition of a little 1% 
procain is advantageous. 

Dosages of sulphamerazine used for prophylactic purposes have again 
been relatively low. Twelve tablets (6-0 grammes) are given on the night 
before operation and six tablets (3-0 grammes) on the morning of operation, 
and thereafter four tablets (2-0 grammes) twice or three times daily for three 
days. The total dosage for each patient is thus between 20 and 25 grammes. 

We have recently been investigating the possibilities of the use of 
gramicidin S. by local application. Gramicidin is a crystalline substance of 
polypeptide character prepared from an autolysed culture of Bacillus brevis 
isolated from garden soil. Jn vitro it is powerfully antibacterial, and by 
local application is likely to be a valuabie agent in the treatment of infected 
wounds and raw surfaces (see Table I). Unfortunately, it is strongly hamo- 
lytic and at least in its present state cannot be used parenterally (Table IT), 


TABLE I, 


The Power of Gramicidin to Inhibit Growth in Vitro 


Alcohol Control. Gramicidin. 


Broth Gramicidin 
“Control. 1 1 1 1 Control. 1 1 1 1 1 1 1 
100 200 400 800 100 200 400) 800 1600 3200 6400 


Organism. 


Staphylococcus aureus hamo- 
lyticus 


Streptococcus hemolyticus 
Micvecstous telvagenes 
Bacillus pyocyancus ay 
Bacillus coli... 
Bacillus proteus 


1 Experiments carried out by Major G. V. Rudd and Flight Lieutenant Bate, using selected organisms present 


in ward cultures. It is noted that the hemolytic streptococcus is most susceptible and the Gram-negative organisms 


relatively non-sensitive. 


TABLE II. 


The Hamolutic Power of Gramicidin on Washed Human Red Cells? 


Dilution. 
Test Solution. 
1 1 1 a 1 
12} 25 50 100 200 400 800 
Gramicidin in 70% aleohol : " 4 
Gramicidin heated at 100° for 
one hour ° oe ° 
Alcohol 70% ne a 
. 


1 It is noted that gramiciden is markedly hemolytic in ordinary dilutions, which renders it unfit for parenteral 


use. 
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although some results have been obtained in mice when it has been given by 
mouth, apparently without hemolysis. We have used gramicidin in a large 
number of cases. The results are difficult to assess, but it would appear to be 
of unquestionable value, particularly in those cases in which there is a 
sensitivity to other bacteriostatics. In no case so far has any tissue reaction 
or skin sensitivity been evident with gramicidin. 

With regard finally to toxic reactions and renal complications from 
sulphonamides, we have not in two to three thousand cases had any real 
anxiety. This is partly related to the fact that it is a rare thing for us to 
use the tablets for more than a period of three days at a time, but in many 
cases the course has been frequently repeated. During the last year we have 
used sulphamerazine, which is recommended by and provided for the army. 
I believe that toxic reactions and renal complications, though transitory and 
not of great importance, have been a good deal more common with sulpha- 
merazine than with sulphathiazole or sulphadiazine, although English litera- 
ture suggests that sulphamezathine, its overseas equivalent, is less toxic than 
other preparations. 

Slides of four recent cases are shown to illustrate the manner in which 
the use of chemotherapeutic agents will allow safe and better repair at an 
earlier date. 


ACKNOWLEDGEMENTS. 
My thanks are due to the Director-General of Medical Services for 
permission to publish this paper, the material of which is in the main derived 
from army experience. 


BIBLIOGRAPHY. 

Gordon Taylor: “The Last ‘Hate’”, The British Journal of Surgery, Volume xxxiii, 
January, 1946, page 230. 

W. H. Ogilvie: “Surgical Advances During the War”, The Journal of the Royal 
Army Medical Corps, Volume 1lxxxv, December, 1945, page 259. 

T. C. Patterson, C. Keating and H. W. Clegg: “Experiences in the Prophylaxis and 
Treatment of Clostridial Infection in Casualties from the Invasion of Europe’, The 
British Journal of Surgery, Volume xxxiii, July, 1945, page 74. 

Vaughan Hudson et alii: “Penicillin Therapy”, The Lancet, March 23, 1946, page 409. 

G. L. Hobby, K. Meyer and E. Chaffee: “Activity of Penicillin in Vitro”, Proceedings 
of the Society for Experimental Biology and Medicine, Volume I, June, 1942, page 277. 











THE CHANGING OUTLOOK IN SURGERY AS A RESULT 
OF CHEMOTHERAPY. II: THORACIC SURGERY.’ 


By JoHN I. Haywarp, 
Melbourne. 


CHEST surgery is a new, rapidly developing speciality with a constantly 
changing outlook, and it would be impossible to say how much of the change 
has been brought about by advances in surgical technique, anzesthesia and 
so on, and how much by the advances in chemotherapy. However, it is 
significant that the decade of chemotherapy for pyogenic organisms which 
began with sulphanilamide a little more than ten years ago, coincides with 
the period of most rapid progress in chest surgery, and there is no doubt 
that chemotherapy has played an important part. 

The chemotherapeutic substances which have been employed in chest 
surgery are mainly the sulphonamides and, more recently, penicillin. A 
vast number of other substances have been tried, especially in empyema 
cavities, ranging from bile salts and “Metaphen” to promin and azochlor- 
amide, but they have all been found either unsatisfactory or only of limited 
value. Streptomycin is eagerly awaited in the hope that it may improve 
the results and widen the scope of the surgery of pulmonary tuberculosis. 
None has yet been available in this country, and its discoverers are wisely 
guarded in their reports because it is too early for them fully to assess its 
value, so it will not bé mentioned further here. 

Chemotherapeutic substances may be used prophylactically and 
curatively, and may be administered generally and locally. Their role in 
prophylaxis will be considered first. 

In the 1914-1918 war the hemolytic streptococcus was the commonest and 
most serious organism in empyema. Early in this war the prophylactic 
administration of sulphanilamide to all wounded men became standard 
practice, and thereafter the hemolytic streptococcus became one of the 
organisms less frequently found in empyema and Staphylococcus aureus 
became the commonest. Thus Nicholson and Scadding (1944) report that 
in 20 cases of infected hemothoraces which occurred in Egypt before prophy- 
lactic sulphanilamide was given regularly, 16 contained hemolytic strepto- 
cocci, whereas in the Tunisian campaign only seven of a group of 32 similar 
cases contained them. By contrast, in the former group only two contained 
Staphylococcus aureus while in the latter group 18 were infected with this 
organism. Our experience in the Australian Army was similar. In cases 
of haemothorax seen in the early part of the New Guinea campaign, when the 
conditions of warfare were appalling but prophylactic sulphanilamide was 
given regularly, out of 27 cases 16 were infected, 12 with Staphylococcus 
aureus, and only one with a hemolytic streptococcus which was mixed with 
Staphylococcus aureus. 

The sulphonamides have also been used prophylactically after major 
operations on the chest with similar success against hemolytic streptococci 
and pneumococci, but with little effect on staphylococci which are fortunately 
less frequently encountered than after accidental and war wounds. 


! Accepted for publication on September 5, 1946. 
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Of the main varieties of sulphonamide in common use in chest work 
sulphanilamide is the safest, because it causes fewer renal complications. It 
is therefore best in forward areas of warfare, where the fluid balance of the 
patient cannot be carefully watched. Sulphapyridine makes the patient feel 
too ill, and sulphathiazole has an acetyl derivative which is so insoluble 
that the increased liability to renal trouble is not offset by any slightly 
increased action it may have against staphylococci. Sulphadiazine and 
sulphamerazine are the best, and sulphamerazine is manufactured in Australia 
and is therefore more readily obtainable here. It is the one I generally use. 

With hemolytic streptococci and pneumococci under reasonable control 
by sulphonamides, but Staphylococcus aureus still a major problem, the 
advent of penicillin, with its added effect on staphylococci, was a wonderful 
advance. It now became possible to prevent pleural infection following chest 
operations and injuries to an extent never achieved before. In a group of 
22 patients with hemothorax who were given prophylactic penicillin in the 
campaign in the Netherlands East Indies, only two were infected, both with 
coliform organisms. 

In civilian chest work the prophylactic value of penicillin is equally 
remarkable. An experiment reported by White and his colleagues in America 
in 1944 is so convincing that it will be mentioned in some detail. They 
collected pairs of as nearly as possible exactly comparable patients requiring 
lobectomy or pneumonectomy. On each pair of patients the operation was 
performed with exactly the same technique, the only difference in treatment 
being that one of each pair was given no prophylactic chemotherapy whatever, 
while the other received 150,000 units of penicillin daily in two-hourly intra- 
muscular injections for one week pre-operatively and two weeks _ post- 
operatively. Among their patients were 41 who had lobectomy or pneumonec- 
tomy for pulmonary suppuration (bronchiectasis or chronic lung abscess). 
All had been nursed into good condition before operation, with little sputum 
and no pleural infection, and in all the operation was elective. In 21 patients 
(one unpaired) who were given prophylactic penicillin there were no post- 
operative empyemata, no bronchial fistule and no wound infection, while in 
the corresponding 20 controls with no chemotherapy there were 12 patients 
with post-operative empyemata, of whom three died as a result of infective 
complications, three had bronchial fistulae, and four had wound infection. 

These results in war and peace leave no doubt about the great change in 
outlook which penicillin used prophylactically has brought to the chest 
surgeon and his patients. I know of no similar experiment designed to prove 
the relative value of prophylactic penicillin and sulphonamide in chest work, 
but clinical experience leaves no doubt that penicillin is the better. At the 
present time, therefore, penicillin should be used prophylactically when 
lobectomy or pneumonectomy is to be performed. The inhalation of penicillin 
spray produces temporary improvement and reduction in sputum in septic 
bronchiectasis, and this method of administration also helps in the prepara- 
tion of these cases for operation. 

Chemotherapeutic substances may be used locally in the chest to prevent 
infection. Penicillin-sulphanilamide powder may be dusted on the bronchial 
stump after lobectomy or pneumonectomy, and into chest wall wounds before 
suture. If there is considerable risk of infection, general penicillin therapy 
should be given as well, and in that case it is difficult to know how much 
added protection the locally applied drug gives. 

Thoracoplasty wounds deserve special mention. The results are so serious 
if they break down that it might be thought wise to dust penicillin- 
sulphanilamide powder into them as a routine, but if the aseptic technique 
is adequate and the lung is not damaged at operation they will heal by 
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first intention, and no chemotherapy should therefore be necessary. However, 
tuberculous patients who come to thoracoplasty are debilitated by their 
chronic disease and very susceptible to wound infection, so that the degree 
of asepsis needed to prevent wound infection in them is of a standard which 
requires more than ordinary vigilance to maintain. A chest surgeon does 
well to keep himself and his theatre staff up to this standard. There is a 
real danger that too much prophylactic chemotherapy may lead to slipshod 
asepsis which is asepsis only in name. However, there is justification for 
dusting the large subscapular space with penicillin powder after an upper 
thoracoplasty with apicolysis in a poor risk patient in whose treatment 
nothing should be omitted which might be of help. 

Another way in which prophylactic penicillin may be used locally is by 
injection into the pleural space to prevent empyemata. This is becoming 
standard practice in the treatment of hemothorax due to penetrating and 
perforating wounds. At the end of each aspiration of blood-stained fluid 
about 50,000 units of penicillin are injected. D’Abreu and Litchfield (1945) 
advise it after the first two or three aspirations only, unless there is some 
indication for continuing longer. It must be stressed, as pointed out by 
Price Thomas and Cleland (1945), that the intrapleural use of penicillin in 
no way affects the need for efficient aspiration of the haemothorax. 

Sometimes, for instance during or after an attack of pneumonia, slightly 
turbid inflammatory fluid which contains polymorphonuclear cells, but is 
too thin to be called pus, is aspirated from a pleural cavity. The condition 
is one of incipient empyema, and penicillin injections after aspiration may 
arrest the development of the empyema. 

Despite their great prophylactic value, chemotherapeutic substances are 
of much less use than has been supposed in helping to cure established 
infections in the chest- which ordinarily would have been treated surgically. 
They are a useful adjunct to surgical treatment if the organisms concerned 
are sensitive, but should seldom be used instead of surgery. To imagine that 
chemotherapy can often replace surgery is a false change in outlook which 
should be avoided, and it is a mistake to delay surgery which is otherwise 
indicated in order to dabble in chemotherapy. 

The limitations of chemotherapy are well shown in the treatment of 
empyema. For instance, in the experiment of White and his colleagues 
mentioned above, of the 20 control patients 12 developed empyemata, and 
though they were all given penicillin as soon as pus was found in the pleural 
cavity, and though redrainage was used when necessary, three of them died 
and three became chronic sufferers. Empyemata with broncho-pleural 
fistule respond poorly to chemotherapy, probably because the infection is 
mixed with resistant organisms; but even empyemata caused by a_ pure 
infection of organisms which are very sensitive to penicillin give disappointing 
late results if treated by repeated aspiration and penicillin injections instead 
of by surgical drainage. The reduction in toxemia is immediate and dramatic, 
but pleural healing and the restoration of chest movement are delayed. Much 
fibrin is deposited in the cavity, its walls become thickened with white fibrous 
tissue, and even if drainage is not ultimately imperative the total duration 
of illness and disability is far greater than if no penicillin had been available 
and the empyema had been properly drained from the start. 

There is plenty of confirmation of these facts in the recent literature. 
Price Thomas and Cleland (1945) write: 

When penicillin became available at the time of the Normandy invasion 
sterilisation of many empyemas was obtained by intrapleural injections, but 
as a rule pus continued to be formed and in most cases drainage was eventually 
required. 
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Roberts and Tubbs (1945) state: 

It seems probable that penicillin has little, if any, part to play in the 
treatment of an empyema from which thick pus is obtained on aspiration and 
which is not giving rise to severe toxemia. (Post-pneumonectomy empyema 
is excepted from this opinion.) 

Butler, Perry and Valentine (1944) likewise describe the bad late effects 
of the treatment of empyemata by aspiration and penicillin injection, and 
stress the increased deposition of fibrin which penicillin causes, while Pilcher 
(1944) states: 

Whatever the bacteriological effects of penicillin, other measures must be 
taken to prevent loculation, pleural thickening and immobilisation of the 


chest wall. 

It may therefore be regarded as established that, though penicillin may 
prevent empyemata, it is very inefficient at curing them, no matter how 
sensitive the causative organisms. It is tube drainage which cures empyemata, 
and a well-drained empyema needs no penicillin. Penicillin is, however, useful 
and often life-saving when given to very “toxic” patients in the period of 
treatment by aspiration before tube drainage, and is then best injected into 
the cavity every second day after aspiration of the pus. Penicillin may be 
given systemically as well if an associated infection such as pneumonia 
warrants it. Tube drainage must follow at the appropriate time, just as 
if no penicillin were available, and thereafter no penicillin is required as far 
as the empyema cavity is concerned, though the systemic administration 
of penicillin may be continued until after the pyrexia and toxw#mia have 
subsided. Moreover, after the tube has been inserted it must be managed in 
exactly the same way as if no penicillin were available. On no account must 
it be removed until the empyema cavity is obliterated. I have received 
patients whose empyemata have become chronic because the drainage tube 
was prematurely removed and treatment continued by daily irrigations of 
the cavity and injections of penicillin through a fine catheter inserted in 
the persistent sinus. It is extremely bad to flout the basic surgical principles 
of empyema drainage in this way, and foolish to expect to avoid the con- 
sequences by using a fashionable yellow fluid. The injection of penicillin into 
an empyema through a drainage tube is much more likely to introduce 
secondary infection by penicillin-resistant organisms than to do any good. 

Two conditions are exceptions to the rule that aspiration and penicillin 
injections are bad except as a temporary measure in the treatment of 
empyemata. The first is empyema after pneumonectomy, when pleural 
thickening is desirable, the danger of unexpanded lung does not exist, and 
tube drainage is to be avoided if possible. The second is the infected artificial 
pneumothorax. Some cases of pyogenic infection of the pleura after internal 
pneumolysis can be sterilized by penicillin injections so that the effusion dries 
up and the pneumothorax can be continued. Also in the occasional case of 
secondarily infected tuberculous empyema which has only a small and 
transient bronchial fistula, penicillin injections may overcome the secondary 
invaders and thus enable the tuberculous pleura, aided by repeated aspira- 
tions, to obliterate the cavity without tube drainage. 

Though penicillin has no effect on the tubercle bacillus, it frequently 
helps in the treatment of patients in whom a tuberculous empyema is being 
drained by a tube. These patients are subject to recurrent bouts of pyrexia, 
which were previously thought to be largely a manifestation of purulent 
tuberculous pleurisy, but are now known to be due mainly to repeated 
reinfection with secondary pyogenic organisms. When these secondary infec- 
tions can be controlled by courses of penicillin, given systemically, the 
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tuberculous empyema shows a much greater tendency to be obliterated. A 
few will heal altogether, and the remainder are brought into much better 
condition for thoracoplasty. 

Most cases of lung abscess respond poorly, if at all, to chemotherapy, 
but suppurative pneumonitis due to staphylococci is an exception. Formerly 
this condition was nearly always fatal, but some of these patients may now 
be cured with the aid of penicillin. In a recent case areas of staphylococcal 
suppuration in the left lung were complicated by a large left empyema. The 
empyema was drained and the patient was given a long course of penicillin 
injections. Though desperately ill when first seen, he made a complete 
recovery. 

Actinomycosis of the lung is said to be helped by penicillin if given in 
large doses for about a month. 

Just as penicillin has changed the distribution of bacteriological floré 
in chest infections so that resistant organisms, such as certain of the anaerobic 
streptococci, are now coming to the fore, so also has it modified the clinical 
picture of the chest infections which respond to it. For instance, we are now 
beginning to see a curious type of empyema which sometimes follows 
pneumonia treated with penicillin. It is loculated, usually small, and so 
indolent that it may be called a cold empyema. The patient is generally 
apyrexial except for occasional slight rises in temperature, and though not 
particularly ill, he fails for weeks to regain his weight, strength and energy. 
The movement of the affected side of his chest remains restricted, and the 
polymorphonuclear leucocyte count is usually raised. The empyema shows as 
a localized shadow in the radiograph, and can set a problem in a differential 
diagnosis from other localized intrathoracic conditions. Its wall becomes 
thick and fibrous, and aspiration may fail because it always contains much 
fibrin. However, if a wide-bore needle is used, a little thick pus, which is 
nearly always sterile on cultural examination, can usually be obtained. 
Despite the sterile contents, attenuated organisms presumably exist in the 
wall for a time. Otherwise it is hard to see what maintains the inflammatory 
process. 

Treatment by aspiration is usually ineffectual because of the fibrin in 
the cavity. If nothing is done, some will ultimately heal, but time waiting 
is usually time wasted. The cavities should be opened by rib resection, the 
pus and all the fibrin in the lumen and on the walls removed, and drainage 
by tube used till the cavity is obliterated. Healing is achieved much more 
quickly and surely by prompt operation, and it is probable that recurrence 
will be less likely than in those which gradually heal without drainage. 


SUMMARY. 

1. Chemotherapeutic substances have enormous prophylactic value. They 
are capable of preventing infection in the chest after operations and injuries 
to a remarkable degree. They have therefore widened the scope and improved 
the results of major thoracic surgery, especially lobectomy and pneumonectomy. 
substances are inefficient at curing infections in the chest which otherwise 
would be treated surgically. To expect them to replace surgical treatment 
is a false change in outlook. 

3. Chemotherapy has changed the clinical picture and course of infective 
conditions in the chest which respond to it, and our outlook in regard to 
these conditions has had to change accordingly. A striking example is the 
“cold” empyema which may follow pneumonia treated with penicillin. 


2. Though very helpful when combined with surgery, chemotherapeutic 
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THE CHANGING OUTLOOK IN SURGERY AS A RESULT 
OF CHEMOTHERAPY. III: CRANIAL SURGERY.’ 


By R. S. Hooper, 


From the Department of Neurology and Neurosurgery, The Royal 
Melbourne Hospital, Victoria. 





From time to time in various branches of surgery a technical advance widens 
the horizon. In neurosurgery the use of endothermy and improved radio- 
logical techniques have had a profound effect in broadening the scope of 
neurosurgical endeavour. 

Now progress in chemotherapy has provided an effective defence against 
infection and neurosurgeons have developed a brighter outlook on the subject 
of intracranial infection. 

Within the confines of the central nervous system the hazards of infection 
are great, for in the cranium itself the natural barriers to infection are 
limited in extent and are for the most part ineffectual, while the free 
circulation of the cerebro-spinal fluid over wide areas permits early and 
rapid spread of infection. In addition to these difficulties, we find that 
neither the brain nor the subarachnoid space is suitable for drainage. 
Thus it is no wonder that the management of penetrating brain wounds, 
cerebral abscess and meningitis has been full of worry and disappointment. 

Now the outlook has changed considerably and it is hoped with a few 
examples and a general survey of certain groups of material to demonstrate 
an appreciable change in the management and prognosis of intracranial 
infections. 

As a result of continued work among the sulphonamide group of drugs, 
we now have at our disposal a number of bacteriostatic agents which can be 
administered by local, oral or parenteral routes. Certain members of this 
group can attain high levels of concentration in the cerebro-spinal fluid, 
the sulphadiazine level in the cerebro-spinal fluid may rise to within 70% 
of that in the blood, and concentrations as high as 30 milligrammes per 
100 cubic centimetres have been obtained without toxic effects. 

When used locally many of these substances cause considerable irritation 
and glial reaction. Sulphathiazole is the least irritant, but under some 
conditions it provokes severe convulsive attacks which in some cases have 
caused the death of the patient. For this reason its local use was eschewed 
by the Americans, but in British neurosurgical units sulphathiazole was 
used almost exclusively for local application, at first alone, and later as a 
vehicle for penicillin. In later stages of the war, sulphamezathine was used 
extensively as a vehicle for penicillin. With the discovery of penicillin we 
have obtained a powerful bacteriostatic substance against the most common 
types of organisms which contaminate brain wounds. The local application 
of a calcium penicillin powder diluted down with sulphathiazole or sulpha- 
mezathine causes little necrosis or reaction, while solutions of sodium 
penicillin in considerable concentrations can be injected into the cerebral 
ventricles and into the subarachnoid spaces without harm. 

Time does not allow a comprehensive survey of the present applications 
of chemotherapy in neurosurgery, so it is intended to confine these remarks 
to the value of chemotherapy in penetrating brain wounds and compound 
fractures and in the management of cerebral abscess. 


1946. 


1 Accepted for publication on September 5, 
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Although the operative technique employed for the penetrating brain 
wound has improved in minor points, it is still fundamentally the same as 
that employed by Harvey Cushing at the conclusion of the first World War. 
A careful survey of results obtained in this war shows a greater improvement 
than can be attributed to new methods of hemostasis, anewsthesia and 
resuscitation. 

Again, if we compare the death rate due to infective complications 
during the different phases of our second World War, we find that a general 
improvement occurred until the deaths attributable to infection reached 
a fairly stable figure of 3% to 5%. As these figures included cases in which 
delay lasted for periods up to five to seven days—a far greater average 
delay period than occurred in the first war—the diminution may be regarded 
as a significant one. 





TABLE I. 


Percentage of 
Series. Period. Level. Deaths Due 
to Infection. 


Cushing, World WarlI .. ee 1917 Casualty clearing station. 36°5 
Ascroft, Western Desert wa 1942 Base hospital. 10°8 
Eden, North Africa - - 1943 Casualty clearing station. 3°2 

Number four neuro-surgical unit, 
Italy - os i mee 1944 Casualty clearing station. 3-0 
Base hospital. 5°5 


There are, however, many factors in this table which must be considered 
before definite conclusions can be drawn. The period which elapses between 
the wounding and operation is an important factor, for it must be recognized 
that although units working well forward will have a higher total operative 
mortality than those working at the base, the mortality rate due to infection 
should be lower than in units down the line of evacuation. By this time 
infections have become established and there is a considerable risk that 
operation may induce a flare-up of infection, and even if the operation is 
immediately effective, the incidence of late brain abscess will be higher than 
in the forward units. 

The terrain is a well-recognized factor. In the Western Desert wounds 
were less infected than in Italy or France, and the fact that the incidence 
of late infection was not increased during operations in Italy, where the 
soil is highly cultivated and sanitation primitive, is an indication of the 
effectiveness of chemotherapy. 


TABLE II. 


Percentage of 
Terrain. Chemotherapy. Deaths Due 
to Infection. 





Western Desert ‘a Local sulphathiazole, systemic sulphadiazine. 10°8 

North Africa ad a Local sulphathiazole, later penicillin, systemic 3°2 
sulphadiazine. 

Italy ea oe ie Penicillin-sulphathiazole powder locally, sulpha- 3°5 to 5°5 


diazine (oral or intravenous), parenteral peni- 
cillin in gross infections. 


With regard to the effectiveness of the individual chemotherapeutic 
agents, difficulty has been experienced in obtaining comparable figures, for 
after the first experimental period with penicillin it was not considered 
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reasonable to withhold such a potent bacteriostatic agent. But two series of 
figures have been published in which extraneous factors remained comparable. 
The first series shows an improvement when penicillin was made available 
and in the second a deterioration occurred when the supplies of penicillin 
ran out for a period. Routine administration of sulphadiazine by mouth 
was employed in both series. 


TABLE III, 


Percentage of 
Author and Form of Therapy. Infections. 


Slemon (217 cases in Italy): 
Local sulphathiazole (32 cases) i i 
Penicillin plus sulphé thiazole (184 cases) Pe za 9-2 


Hayne 8 (322 eases in France): 
Local sulphanilamide (161 cases) 
Penicillin plus sulphanilamide (161 ¢ ases) 


These figures leave little room for doubt that the local introduction of 
penicillin in penetrating brain injuries has led to a significant reduction 
in the mortality. 

Now although this reduction is a most important change, it is not the 
only one. Even at this stage it is justifiable to assert that the brain destruc- 
tion and scarring will be less than in World War I. Of course, it is too 
early to produce a valid statistical survey of the amount of organic defect 
and the incidence of post-traumatic epilepsy, but it is probable that it will 
be far less than after the last war. In his analysis of the incidence of post- 
traumatic epilepsy following the last war, Ascroft showed that the incidence 
of epilepsy bore a direct relationship to the delay in wound healing. 


TABLE IV. 
Relation between Epilepsy and Wound Sepsis (Ascroft). 





Number Number Percentage 

of Cases. with Fits. with Fits. 
Wound healed in 15 days , i 59 13 22 
Wound healed in 15 to 60 days ee 59 22 37 
Unhealed after 60 days ra a 58 26 45 


In this war we have obtained a higher proportion of primary union 
within ten days than ever before. Over 90% of scalp wounds and over 70% 
of penetrating brain wounds heal by first intention, and it is not unreasonable 
to expect that the underlying brain destruction from infection and late 
scarring will be considerably less. 

This point is illustrated by two cases. 

The first patient had a compound fracture of the skull which received adequate 
treatment according to the practice at the time (in 1935). He began having fits a few 
years later and died in status epilepticus in 1943. A section through the brain in the 
region of the wound shows a thick cortical scar. 

The second case is a typical brain wound occurring in 1943. The missile passed 
across the mid-line to the opposite hemisphere, while numerous bone chips were 
scattered through the parietal lobe to a depth of 4-0 to 5-0 centimetres. This wound 
was treated in the usual manner and local and systemic sulphonamide therapy was 
instituted. Complete recovery of all function occurred, although the entry wound was 
only 1-5 centimetres behind the fissure of Rolando. This specimen was obtained some 
years after the injury and demonstrates the minimal scarring associated with a major 
brain wound. 








280 Tue AUSTRALIAN AND NEW ZEALAND JOURNAL OF SURGERY. 





Although it is mainly in prognosis that the outlook has changed, there 
have been some changes in the management of penetrating brain wounds. 
It became recognized that when chemical control of infection could be 
obtained, it was wiser to delay treatment of the wound until full neuro- 
surgical facilities were available. Many of these wounds remain sterile or 
at the most in a technically contaminated state for three to five days and a 
routine complete brain toilet can then be carried out with every prospect of 
healing. It is true that late infections are more frequent after the delay, 
but they are far higher when the primary operation is inadequate. In other 
words, the results of inadequate operations followed by full chemotherapy 
are inferior to delayed but adequate operations which are preceded by the 
administration of chemotherapeutic agents. 

If the infection was well established by the time the patient was first 
received, it was often advisable to delay operative intervention for twenty- 
four to forty-eight hours until a high level of concentration of penicillin and 
sulphadiazine in both blood and cerebro-spinal fluid had been obtained. This 
was a lesson we learnt from a considerable number of delayed cases from 
Yugoslavia, and was particularly evident in a small series of gas infections 
from the battle of the Gothic Line. Of four patients showing gas bubbles 
in brain tissue, those who received immediate surgery all died as a result of 
a fulminating spread of the infection, while those in whom operative treat- 
ment was delayed, recovered. 

One uncomfortable sequel to the present use of penicillin has been the 
relative increase of brain infections due to Gram-negative organisms. Of 
these the Bacillus coli is the most troublesome. It is well known that the 
common wound contaminants are Staphylococcus aureus, Staphylococcus 
albus, Streptococcus viridans, Gram-negative bacilli, and the clostridia. 
Locally applied penicillin produces a good measure of protection against the 
Gram-positive cocci, but not against the coliform group. Thus the Staphy- 
lococcus aureus was the commonest cause of abscess before the introduction of 
penicillin, but subsequently abscesses produced ‘cultures of coliform 
organisms more frequently and so Bacillus coli abscesses and meningitis 
became major problems. The abscesses recurred more often after aspiration 
or drainage and an exhausting meningitis was a frequent termination. For 
the abscesses, early drainage, enucleation or marsupialization was resorted 
to. But for the meningitis no effective solution was found. Later, in 1945, 
Ecker, by the combination of urea and sulphonamide, obtained a measure of 
control over this complication. 

The same principles apply to civilian injuries in peace-time. The control 
of infection which adequate chemotherapy can obtain, allows treatment of 
compound brain injuries to be delayed until adequate neurosurgical facilities 
can be mobilized. There must still be the same degree of thoroughness in the 
débridement of such wounds, but it is now possible to replace large fragments 
of bone or to fill up bone defects with acrylic resin or‘tantalum plates at 
the primary operation. 

It is perhaps in the treatment of cerebral abscess that our outlook will 
be changed more than in other infective conditions. But here it is impossible 
to obtain truly comparative figures. It has been said that, in spite of the 
increasing accuracy of diagnosis, the improvements in surgical technique and 
the advances in chemotherapy, no present-day surgeons can produce better 
results in the treatment of cerebral abscess than those obtained by Macewen 
in the last century. But it must be realized that the chronic encapsulated 
abscess which forms the bulk of Macewen’s series is not a major problem at 
the present time. The main difficulty is getting the abscess to this stage, for 
then drainage, enucleation or marsupialization can be effectively carried out. 
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Most cerebral abscesses are due to Gram-positive organisms and if it is 
possible to tide these patients over the acute stage, prospects of a cure are 
reasonably good. 

The series presented here is relatively small, but it does represent a 
consecutive series of what might be termed civilian types of cerebral abscess ; 
one or two are battle casualties, but in these the dura was seen to be intact. 


TABLE VI. 
Number Number Number Number 
Type. of Operated of of 
Patients. Upon. Deaths. Recoveries. 
Otitic 6 5 2 3 
Metastatic 5 5 3 2 
7 7 l 6 


Traumatic 


Among the seven deaths recorded here, four patients were in a state of 
coma when first seen and died within twenty-four hours of an emergency 
aspiration of the abscess. Another died during the induction of anesthesia. 
The remaining two cases were metastatic multiple abscesses. In this series 
it will be seen that only one death occurred among those with solitary 
cerebral abscesses since the introduction of penicillin. As the series is small 
and somewhat selective, it must be taken as an indication of a_ revised 
technique rather than a surgical achievement. 

Although it was not possible to adopt any single line of treatment, the 
following procedure was regarded as the treatment of election and was 
adhered to until some circumstance arose which necessitated its modification. 

The abscess is first localized by assessing the clinical history and 
by examination; if these are not sufficient, ventriculography is resorted to. 
The next stage consists in making an exploratory trephine opening and 
needling the brain in the suspected region. When pus is obtained, it is 
cultured and the penicillin sensitivity of the organism is determined. At this 
initial diagnostic puncture as much pus as possible is aspirated and two 
cubic centimetres of “Thorotrast” are injected into the cavity, to allow the 
position and size of the abscess to be recorded in the radiographs. 

If the organism is penicillin-sensitive the cavity is aspirated each day 
and washed out with a penicillin solution containing 1,000 units per cubic 
centimetre, and some of this fluid is left in the abscess. This procedure is 
repeated daily until the fluid withdrawn from the cavity shows no organisms 
in the smear and no growth on culture. 

At the same time sulphadiazine is given by mouth and penicillin intra- 
muscularly. If there is a marked meningeal reaction penicillin solution is 
injected into the spinal theca or directly into the ventricles. Within a week 
the acute stage has usually passed and aspirations are carried out only if 
X-ray examination reveals any increase in the size of the “Thorotrast” 
shadow. Finally, when it is apparent that the abscess has developed a firm 
‘apsule, it may be excised or enucleated. 

To draw conclusions for the future control of intracranial infections at 
this stage may be premature, for the results of chemotherapy in this field 
must still be subjected to a critical review. 

But for penetrating wounds of the brain it may be said with some 
assurance that chemotherapy has diminished the mortality and morbidity to 
a considerable degree. 

In spite of this, chemotherapy must never be allowed to bolster up 
inadequate surgery; although penicillin has given us a greater margin of 
safety we must all realize that “penicillin won’t cure everything”. 











Surgical Cechnique. 


A CLAMP FOR CRUSHING THE COLOSTOMY SPUR.’ 


By V. J. KINSELLA, 
Sydney. 


“Give me a place to stand and I will move the earth.” 


Let us see to what use or misuse this great power of leverage is being put in crushing 
the spur. 


Long-Handled Straight Crushing Clamp—Lever of the First Order. 


When the blades of the long-handled straight crushing clamp are being closed upon 
the spur, each separate blade is a lever of the first order, the fulcrum being at the 
hinge. If the handles are longer than the blades, the power is efficiently used. But, 
when the blades are closed and 
the spur is crushed, the instru- 
ment becomes a lever of the first 
order in a different fashion. The 
instrument as a whole is now 
the lever and the edge of the 
opening in the abdominal wall 
is the fulcrum. Power applied 
at the end of the long handle 
becomes multiplied at the tip, 
which lies against the delicate 
wall of the colon and drags upon 
the mesenteric attachment. Is 
it any wonder that these 
patients are never comfortable, 
in spite of the boxes and frames 
that are put over them, and 
that they are afraid to close 
their eyes lest they may turn in 
their sleep and move the clamp? 
But more serious than the dis- 
comfort is the danger. A patient 
with diverticulitis of the sig- 
moid had a transverse colostomy 
and after twelve months the 
affected sigmoid was excised. 
Later, a long-handled straight 
crushing clamp was applied to 
the spur. The spur was quite 
healthy and, of course, had long 
since recovered from its post- 
operative inflammatory reaction. 
Two lines of sutures had been 
used to make it, and mesentery 
was not included. The patient was more uncomfortable than usual, and on the third 
day the discomfort was so marked that I considered removing the clamp, but feared 
incomplete destruction of the spur. Next day a severe hemorrhage occurred from 
the stoma, appeared to stop, started again violently, and the patient died in an hour 
from the recommencement of the hemorrhage, in spite of continued massive transfusion. 
Another patient under the care of a colleague in another hospital died from peritonitis 
which appeared a day or two after the crushing of the spur by a similar clamp. 





Figure I. Showing colostomy spur-crusher. 


Straight long-handled clamps should not be used: 


‘Read at a meeting of the Royal Australasian College of Surgeons at Saint Vincent’s 
Hospital, Sydney, on June 13, 1946. Accepted for publication on September 30, 1946. 
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The Ochsner-de Bakey Clamp. 


Ochsner-de Bakey clamps are mechanically inefficient when used to crush the 
original type of spur. In closing the blades no advantage is taken of leverage and the 
blades are too short. If the blades are lengthened they fail to close securely at the 
tips. When a bridge of abdominal wall separates the bowel ends, the clamp can be 
inserted more deeply and may be satisfactory, but this modification of the operation 
needlessly complicates a simple procedure. In any case, the part which protrudes 
from the abdomen, though relatively short, is perpendicular to the surface, and thus 
threatens damage by leverage of the first order. 


Short-Handled Clamps. 


In an effort to overcome the obvious disadvantages of the straight long-handled 
clamp, clamps have been devised with short handles, some of them bent at right 
angles to the blades. But these have three weaknesses. Firstly, they are usually 
inefficient in their application of power, and they violate the principles of leverage. 

Secondly, any slight inaccuracy 
or wear in the bearing parts is 
magnified at the tip of the 
blades, so that closure at the 
tip tends to. be _ inefficient. 
P A 
a 


Thirdly, they ignore the neces- 
sity for fixation of the clamp. 
When the spur is grasped by 
! 
SAL 
c 


the blades of the clamp the pro- 
tection of the bowel from rock- 
ing or rotating movements of 
the clamp depends upon the 


4 adequate fixation of the clamp 

. s > ar yy P > 

Ficure Il Stabilizing the clamp. The figure shows to : jom¢ part other than the 
the advantage of the right-angled clamp with long bowel itself. This other part 
handle (a) over the straight clamp (b) and over the must be the abdominal wall. 
right-angled clamp with short handle (c) The operation turns bowel and 


abdominal wall into a_ single 
structural unit. The clamp must move as one with this unit. If the bowel is to be 
relieved of the weight of the clamp there is only the abdominal wall to undertake the 
burden. But the short-handled clamp does not permit adequate fixation to the abdominal 
wall. Attempts at firm bandaging or strapping force the blades of the clamp into the 
abdomen and depress the projecting part of the clamp into the stoma. 


A New Clamp—A Long-Handled Lever of the Third Order. 


A new clamp, made of stainless steel, is a lever of the third order (see Figure I). 
The length from hinge to thumb-screw (the handle) is greater than the length from 
thumb-screw to tip (the blades)—14-0 centimetres as compared with 9-0 centimetres. 
Therefore, the lever is mechanically efficient. The blades are bent at right angles to the 
handle, remain parallel when the instrument is opened, and can be easily inserted. 
The bending of the instrument enables the handle to rest snugly upon the wall of the 
abdomen. The length of the handles and their flattened shape facilitate secure fixation. 
This must be emphasized as essential in a spur-crushing clamp. It prevents visceral 
trauma by rocking or rotation of the instrument, induced by the patient’s movements. 
Figure II shows clearly the advantages in this respect of the right-angled clamp with 
long handles over the other types. 

A long, narrow pad is placed under the handle of the clamp, and its edges are 
folded round the handle so as to leave skin space for strapping. The handle is then 
firmly fixed by broad strapping. A thick pad is then placed on the abdomen and a 
binder is applied. A non-residue diet is prescribed. 

The patient can move and turn, even on to the side of the clamp, and sit up for 
meals, with an ease and comfort surprising to the surgeon who has had experience 
with the older types of clamp. 











Case Reports. 


A CASE OF MULTIPLE POLYPOSIS OF THE COLON 
AND RECTUM.’ 


By A. S. JOHNSON, 
Sydney. 


L.S., A MALE, aged sixteen years and ten months, reported at the out-patient 
department of the Royal Prince Alfred Hospital, Sydney, on February 19, 1942. He 
complained of intermittent rectal bleeding for a period of nine months. This occurred 
irregularly, but a week rarely went by when some blood was not passed and the amount 
varied from a streak with the motions to as much as two to three tablespoonfuls. Beyond 
some soreness at times in the lower part of the abdomen, he felt well otherwise. Prior 
to his attendance, an opaque enema examination had been carried out elsewhere and 
had been reported as normal, but no sigmoidoscopic examination had been made. 

On digital rectal examination some small polypi could be felt about two and a half 
inches from the anal orifice and sigmoidoscopy carried out the next day revealed 
numerous rectal polypi of varying sizes from sessile types a few millimetres in 
diameter to those the size of a large pea, some of the latter being sessile and a few 
pedunculated. Biopsy was taken from one of the polypi and the pathologist’s report 
was as follows: “Neoplastic over-growth of glandular epithelium. Appearances suggest 
early malignant change—polyp-preinfiltrative stage.” 

The patient was admitted to hospital on March 19, 1942, and further sigmoid- 
oscopy then revealed polypi as far as could be seen. An opaque enema was given on 
March 25, the report of which, by Dr. Booth, read: “There is some tenderness over the 
sigmoid colon and the X-ray appearances are in keeping with polyposis. I think the 
polyposis extends probably as far as the hepatic flexure.” 

On May 22, 1942, operation was performed by Mr. B. T. Edye, open ether 
anesthesia being used. Sigmoidoscopy was first carried out, the instrument being 
introduced for a distance of 25-0 centimetres, and numerous polypi were seen. The 
abdomen was then opened through a left paramedian subumbilical incision and 
palpation of the large bowel confirmed the presence of polypi, which could be felt 
in sigmoid and descending colons and as far as the hepatic flexure. An ileostomy 
was then performed after transection of the ileum about six inches from the ileo- 
saecal junction; a de Pezzer catheter was sewn into the proximal end of the ileum 
and the bowel was brought out through a muscle-splitting incision in the right iliac 
fossa. The distal part of the ileum was replaced in the abdomen. Following this 
operation and until December 24, 1942, when the patient was discharged temporarily, 
a series of ten sigmoidoscopies were performed under intravenous ‘“Pentothal” 
anesthesia and the polypi were dealt with by diathermy. 

For the most part, a special sigmoidoscope of diameter about one and a quarter 
inches as opposed to the ordinary standard instrument with diameter about three 
quarters of an inch was used, although the former, being only six inches long, could 
not be used for polypi well up in the sigmoid colon. Bowel lavages from below were 
used as a preliminary to attack upon the polypi in the defunctioned rectum and colon. 

These procedures continued uneventfully except for a secondary hemorrhage 
following diathermy on one occasion in September, for which a blood transfusion was 
considered advisable. The patient’s general progress was hindered to some extent by 
cellulitis of the abdominal wall following the ileostomy and later by a left femoral 
thrombosis, but he recovered completely from these and his general condition was 
good at the time of his temporary discharge from hospital. The ileostomy caused 
some excoriation of the surrounding skin and gave trouble in this regard for some time, 
various preparations, such as Lassar’s paste, Cremor Zinci, Unguentum Vita and 
Unguentum Bismuthi, being used to protect the skin. 

The patient was readmitted to hospital on January 1, 1943, and on January 13 
operation was again performed by Mr. B. T. Edye. Gas, oxygen and ether anesthesia 
was used. A long left paramedian incision was made and the caecum with attached 
piece of the terminal part of the ileum and colon was freed as far as the lower part 
of the sigmoid colon to a distance of about eight inches to nine inches from the anus 


1 Received for publication on November 21, 1946. 
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and this extent of bowel was removed after clamps had been applied to the sigmoid 
colon. The lower part of the sigmoid was then opened and inspected and two polypi, 
each about a quarter of an inch in diameter, were excised. The finger was then 
inserted into the rectum from above and this appeared clear of polypi and no 
stricture could be felt. An anastomosis was then performed between the end of the 
sigmoid colon and the side of the ileum at a point about six inches above the ileostomy 
The abdomen was then closed. 

Blood transfusion was carried on during the operation, at the end of which the 
patient had a prolonged convulsion and temperature of 102° F., the explanation of 
which was not obvious. However, he recovered trom this and on February 9 the 
ileostomy was closed. He was discharged from hospital on March 3, 1943. Sigmoido- 
scopic examination on March 2, before discharge, and again on May 5 showed no polypi. 

The report of the pathologist on the bowel removed was: 

Macroscopic. The specimen consists of terminal ileum, caecum, appendix 
and major portion of large bowel. Arising from the mucous membrane 
throughout the length of large bowel submitted there are numerous polypoid 
growths varying from two millimetres up to one centimetre or more in 
diameter. These growths are larger and more numerous in the lower portions 
of the large bowel. Apart from these small pedunculated growths, there are 
humerous very small sessile nodules. Submitted separately are two larger 
polypi, portions of both of which have been taken for examination. 

Microscopic. The section of a small polypus taken from the large specimen 
and also sections from the polypi submitted separately show neoplastic 
overgrowth of epithelium. In none of these sections examined, however, 
is there evidence of infiltration. 

On May 26, 1943, the patient was readmitted with acute intestinal obstruction of 
the small bowel type due to a band which I divided after performing laparotomy under 
spinal and intravenous “Pentothal” anesthesia. A few other adhesions were noted at 
the time and were left undisturbed. Following this the patient developed a right peri- 
nephric abscess which required drainage, but he made a good recovery and eventually 
was discharged from hospital on July 7, 1943. 

Since that time he has remained well and has put on weight and is able to do his 
work. He has had no bleeding at any time and actually did not report for examination 
between June, 1944, and October, 1945, and then came only following a request to do so. 
Seven periodic sigmoidoscopic examinations have been made since his discharge from 
hospital in July, 1945, the last being on May 30, 1946. In March, 1946, one suspicious 
area was noted and diathermy was applied, and on the occasion of the last examination 
two very small polypi about three inches from the anus were noted and diathermy 
was applied. The area higher up appeared clear. 

Comment. 

The condition of multiple polyposis of the rectum and colon, although rather rare, 
occurs sufficiently often to be well recognized. It is frequently familial and in this 
instance the patient has one sister who is well, but it is interesting to note that his father 
is reported to have died at the age of thirty years from malignant disease of the bowel. 
Pathologically, it is usually found that malignancy may supervene in successive polypi 
in turn. With this fact in mind only two courses of treatment appeared possible— 
firstly, that of a radical procedure in the form of a complete resection of caecum, 
colon and rectum, a formidable operation associated with risk, leaving a young man 
with a permanent ileostomy; secondly, the method as outlined in this case, a middle 
course in which after temporary ileostomy and defunctioning of colon and rectum, 
the polypi were destroyed from below as far as possible by diathermy through a 
sigmoidoscope. The caecum and colon were later resected and at the same time the 
lower part of the colon was examined for any polypi untouched by diathermy from 
below and any found were then removed. This method offers a reasonable chance of 
cure while abolishing the unpleasantness of permanent ileostomy. The chief dis- 
advantage and danger in regard to recurrence is the difficulty of examining adequately 
that portiofi of the colon in the region of its anastomosis with the ileum, as owing to the 
more fluid contents of the feces the field of vision tends to be obscured. Any recurrent 
polypi lower in the rectum can be adequately dealt with by diathermy. 

It is interesting to note in this case how little this patient is troubled by having his 
ileum anastomosed to the lower part of the sigmoid colon. He makes no complaint of 
diarrhea, but has his bowels open about two or three times a day and does not regard 
this as any handicap. 
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Surgery in Other Countries. 


[In this column will be published short résumés of articles likely to be of practical 
value from Journals published in other countries and not readily accessible to surgeons 
in Australia and New Zealand.] 


PULMONARY EMBOLISM. 
R. Leriche: “Les grandes embolies de Vartére pulmonaire’, Lyon chirurgical, Volume 


xli, 1946, page 143. 
Recent studies have modified our concepts of pulmonary embolism, and even the very 
existence of it as we know it clinically has been thrown into doubt. The question 
therefore should be studied from its fundamentals, and Leriche attacks it from the 


anatomical and pathological points of view. 

The suggestion that the clot found at autopsy might be an ante-mortem formation 
is discarded. In the light of experience, and having regard to the calibre of the 
investigators, it must be considered as an inadmissible suggestion. If that is conceded, 
then major pulmonary embolism must be a definite clinical occurrence, producing definite 
clinical effects. This primary assumption having been challenged by numerous workers 
of high repute, Leriche decided that the position required clearing up, and he instigated 
Géry and Fontaine to make detailed investigations into the subject. As a result, in a 
close study of 225 fatal cases due to pulmonary embolism a causative clot was found 
159 times. In 104 cases it lay in the main pulmonary trunk, in the other 55 both right 
and left pulmonary branches were obstructed. In all these cases there existed an actual 
mechanical obstacle to the pulmonary circulation. 

Further study of 222 cases of this series, in which full clinical notes were available, 
showed that the diagnosis of pulmonary embolism was made 154 times, and an 
obstructing clot was found at autopsy in 132 of these cases. On the other hand, autopsy 
revealed pulmonary obstruction as the cause of death in 90 cases in which this diagnosis 
had not been made before death. It would appear, therefore, that there are far fewer 
“false embolic syndromes” than there are cases of undiagnosed embolism. Analysis of 
the undiagnosed cases indicates that pulmonary embolism, even of massive type, need 
not necessarily always produce the familiar dramatic tragedy which is associated with 
the term. Clinical diagnosis, however, was accurate in 86% of these cases, and in 70% 
of these there was demonstrable a complete blockage of the pulmonary circulation, 
incompatible with continued life. In the remaining 30%, in which lesser portions of 
the pulmonary circulation were blocked, the purely mechanical factor would not seem 
sufficient to explain the death, and reflex effects of vascular spasm could be expected 
to play a part. 

An important factor in the blocking of the arteries is the nature of the clot itself. 
It is always smaller than the diameter of the artery which it blocks, but, on the other 
hand, it is always long, 50-0 to 60-0 centimetres, and extremely flexible and supple. Géry 
proved beyond doubt that such a clot, when caught up against the pulmonary bifurca- 
tion, whips about in the blood stream and is folded up into a mass which causes total 
obstruction. He unfolded one such clot, plicated like a concertina, and demonstrated 
to Leriche that it was of a total length of more than 50 centimetres. 

Operation reports agree with Géry’s conclusions. Valdoni, working in Alessandri’s 
clinic, reported a case in which he removed, first from the main trunk a clot 10-0 
centimetres long, then from the left branch one of 27-0 centimetres, and finally from 
the right branch another of 27-0 centimetres. The whole embolus, 64-0 centimetres in 
length, rested astride the bifurcation. Many similar cases have been reported. 


It has been a matter of comment that when the iliac and femoral veins are inspected 
on post-mortem examination, they usually appear to be healthy in appearance and quite 
empty of clot. This of course is simply because their whole clot content has been 
swept out of them. Signs of phlebitis are not as a rule associated with these cases. 
Many series of statistics show that while embolism occurs mainly in the first week, 
phlebitis is unusual before the second. A mobile clot will form with no symptoms 
whatever until some irritative or inflammatory change produces a secondary phlebitis. 
From the moment of its formation the clot is only attached to the wall of the vein by a 
delicate pedicle of coagulation products (Roussy). The site of such attachment is 
often very difficult to find or to demonstrate, and Géry states that they are often hidden 
in the sinus of a venous valve. 
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Robin Pilcher, reporting on a series of 440 cases of pulmonary embolism, found 
that in 263 of them the interval between the accident or operation and the death was 
ten days or less, and he states that after the thirteenth day the occurrence of embolism 
becomes increasingly rare. The maximum frequency was between the fifth and the 
ninth day. Leriche interprets this in the light of his own experience as indicating that 
from the time of onset of phlebitis the risk of embolism 1s a diminishing one. It is easy 
to see, therefore, that a vein from which an embolus has been dislodged might well 
appear to be entirely normal on examination. Leriche watched Géry detach a long 
plicated clot from the pulmonary arteries and, after unfolding it, lay it, an exact fit, 
in the ilio-femoral vein. Pilcher was able to demonstrate the site of origin of 325 
emboli in his series and found that the iliac veins supplied 298 of such sites. The 
deep veins of the calf, therefore, contrary to an often expressed opinion, are not a 
usual site for the origin of emboli. Leriche maintains an open mind on the question of 
what causes a mobile thrombus to form. He is not impressed with the evidence in 
favour of an infective origin, but suggests that the operation or accouchement may 
cause protein absorption, which may in turn alter the endothelium of the veins; he 
considers that this possibility should be further studied. The progress of the clot to 
the site of embolism has been shown in a radio-cinema film which Noegeli prepared. 
Leriche describes how in it the clot rose to the heart, hesitated, then “danced for some 
moments” in the right heart, finally plunging into the pulmonary artery. He considers 
that the momentary “dancing” inside the heart may explain some of the obscure 
cardiac symptoms felt in the few moments before the climax of the tragedy. 

The manner in which death is caused has several factors. The sudden cutting off 
of all blood from the lungs may cause asphyxia—a pulmonary death. At the same 
time sudden distension of the right side of the heart, together with a cardiac ischemia 
resulting from reflex spasm of the coronary arteries, may cause a cardiac type of 
death. If the blockage is not suddenly complete, secondary circulatory effects may 
produce death of cerebral origin. And when one bears in mind that similar mechanical 
effects are produced during the operation of removing a lung, without fatal result, one 
must think of the possibilities of tissue reaction, which have never been properly 
studied, but which would make the condition analogous with the different effects of 
embolism of the main artery of a limb and of amputation of that limb. The diversity 
of clinical forms, the relative rapidity or slowness of the fatal effect, are functions of 
the volume of the embolus, of its situation, and of the manner in which it obstructs 
the pulmonary circulation. 

There remains, however, a still unsolved problem, in the nature of the cause of 
death of those patients who die with the clinical symptoms of embolism, but in whom 
post-mortem examination reveals no sign of the embolus. This problem has given 
rise to many interesting experiments, among them those of Bardin. Bardin tried to 
reproduce the phenomena of massive pulmonary embolism by means of various artificial 
emboli. He used fibrinous clots, pledgets of cotton wool, small venous sacs and enamel 
beads, all without success. Finally he ground up pumice stone into granules just 
larger in diameter than the diameter of the pulmonary capillaries, and injected these 
into the jugular vein in amounts equalling 10 centigrammes per kilogram of the animal’s 
weight. By this means he succeeded in obtaining immediate results exactly resembling 
human death from massive embolism. Injection of pumice granules of larger diameter 
produced no such effect. Bardin concluded from his experiments that death from 
pulmonary embolism must be due to reflex effects on the vegetative nervous system 
caused by irritation of the arterioles of the lung parenchyma. His conclusions were 
published at a time when there was something of a wave of opinion in favour of 
regarding reflex vasomotor action as being responsible for many things; and they 
achieved a fairly wide acceptance. 

But, writes Leriche, experimental research into human pathology is a discipline 
from which there can be no variation. Nothing is more dangerous than animal experi- 
mentation which fails to take exact note of the anatomical and physiological conditions 
of the human disease studied. In this particular instance the experimenter lost sight 
of the fact that 70% of fatal embolic accidents are in fact provoked by a long plicated 
clot lodged at the pulmonary bifurcation. There is no criticism of Bardin’s experiments. 
Violet repeated them with some modifications and got different results. That is not 
at the moment important. This inquiry is not into the effect of finely ground pumice 
grains in the lung capillaries, but into the effects of long pliable clots in the main 
pulmonary artery. The reply to Bardin was given by Fontaine in 1939, when with 
Géry he constructed long narrow bags out of chicken’s intestine. They were made 
25-0 to 40-0 centimetres in length and were as supple and pliable as the clots regularly 
found at autopsy. The experiments were completed just prior to the evacuation of 


Strasbourg, and they demonstrated beyond doubt that such an artificial embolus would 
reproduce in all cases the ordinary effects of massive pulmonary embolism in human 


beings. 


As a result of these experiments the mechanical factor must occupy the first 


























289 





IN OrHER COUNTRIES. 





SURGERY 





place in the majority of cases; although admittedly one must not neglect the vegetative 
factor in those 30% of cases in which death occurs with embolic symptoms but in 


which no embolus can be found. 
ARTHUR E. Brown. 


AN OPERATION FOR THE CURE OF ORTHOSTATIC URINARY 
INCONTINENCE IN WOMEN. 
E. Perrin: “Technique, indications et résultats de la _ cervico-cystoperie’, Lyon 

chirurgical, Volume xli, 1946, page 270. 

DurinG the last two years Perrin has been using a new method of his own devising 
in the treatment of the unpleasant symptom of involuntary loss of urine which is the 
cause of distress to so many women. The method is simple, easy and, according to 
Perrin, effective. 

The approach is abdominal, by a vertical suprapubic incision, with the patient in 
the Trendelenburg position and with the bladder partly filled by means of a de Pezzer 
catheter previously laid in place. The peritoneal pouch being stripped upward, the 
anterior wall of the bladder is exposed down to the bladder neck, which is easily 
recognized behind the pubes by palpating the bulb of the de Pezzer catheter. Tissue 
forceps draw the bladder upward and, guided by the left forefinger, a linen thread is 
carried on a well-curved needle through the wall of the neck of the bladder from right 
to left. The ends are left long and not tied. This is the only step of the operation 
which might possibly be called difficult. Four or five similar linen threads are 
similarly passed through the thickness of the anterior bladder wall, each about 0:5 
centimetre above the previous one. Retractors are now removed and the long ends of 
the threads are brought through the recti and their sheaths on either side, a start 
being made with the suture through the actual neck of the bladder, which is passed 
exactly at the level of the top of the pubic ramus, the others following 0-5 centimetre 
one above the other. The skin incision is closed after these linen sutures have been 
tied. No drainage is needed, the bleeding being very little, and if accidentally one of 
the needles has made a small puncture of the bladder, the indwelling catheter, which 
is left in place for ten days, will take care of the slight damage done. The patient is 
got out of bed on the fourteenth day. 

The result of this technique is that the whole bladder is drawn up and the vesico- 
urethral angle straightened. It is quite possible that this acts as a substitute for the 
pubo-vesical ligaments, which Perrin says he has never seen intact in any case in 
which he has performed the operation. It is also therefore possible that defects in 
these ligaments may be a factor in producing the symptoms. 

The operation is indicated only when the incontinence is of orthostatic origin. To 
use it in cases of incontinence of nervous origin is to court certain failure. The 
technique is so much simpler and so much less dangerous than is the fibro-muscular 
sling technique of Goebell-Stoeckel that it should always be preferred to the latter. 
In so far as simplicity is concerned, this operation and the plication of the bladder 
neck advocated by Marion are about on a par. But Marion’s operation carries a weight 
of about 10% of failures, whereas the technique here proposed has been successful in 
every case. Further, Perrin’s operation requires no vaginal interference and is therefore 
useful in the occasional instance in which orthostatic incontinence occurs in virgins. 
It also avoids the difficulties met with in those cases in which colporrhaphy has been 
previously performed but has failed to bring relief of the incontinence. When anterior 
colporrhaphy is needed as well as the relief of incontinence, it is reasonable to add 
Marion’s plication as an extra stage of that operation. 

Perrin presents the histories of a series of 22 patients operated upon by himself 
and others in the two years since he devised this operation; in every one of these 
cases he reports a perfect functional result on the follow-up. 

ARTHUR E. Brown. 


THE EFFECT OF VASODILATORS ON THE HEALING OF FRACTURES. 


E. Bohm and G. Fygger: “Die Einwirkung von Priscol auf die Heilung von Frakturen”, 
Acta chirurgica Scandinavica, Volume xciv, July, 1946. 
Tus article is a report on the continuation of researches by Bohm and Fygger into the 
effect of “Novocain” injected locally on the healing of fractures. In a previous paper 
(Acta chirurgica Scandinavica, Volume 1xxxix, 1943) they showed that in experi- 
mentally produced fractures there was an increased degree of hyperemia and swifter 
healing when “Novocain” was injected than there was in fractures not so treated. The 
end pursued in this paper is to endeavour to weigh the relative importance in producing 
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this effect of the anesthetizing and the vasodilating functions respectively of the 
“Novocain”. 

A turther series of animals was used in which, after experimental fracture, they 
were injected with “Priscol’ (2-benzylimidazolin-HCl, Ciba). This is a substance 
producing a powerful vasodilatation, mainly in the limbs and under the skin, whether 
taken orally or given intramuscularly. Its action is at the arteriole and capillary 
level, by inhibition of sympathetic impulses. It causes a free flow of blood, without 
any factor of stasis. 

Previous experiments on the effects of inhibiting sympathetic action in fractures 
have been made by Lexer, who performed sympathectomy. He found that there resulted 
from this an early increase in hyperemia and increased callus formation, but as the 
hyperemia persisted, there resulted also increased resorption of new bone and faulty 
consolidation of the callus. Other experiments, in which acetylcholines and histamine 
were used, have produced conflicting results, probably owing to their being applied 
to non-uniform types of fractures. 

The present authors worked with adult rats of uniform size, maintained in uniform 
conditions and fed on a uniform dietary. Fractures were in all cases made in the 
upper part of the fibula, without displacement and under X-ray control. The experi- 
mental series were given injections of 0-25 cubic centimetre of “Priscol’’. In the first 
week these were given twice a day, in the second week once a day, and after the end 
of the second week the injections were discontinued. The animals were sacrificed on 
the sixth, tenth, fourteenth and twenty-fifth days, and the stages of repair of the 
fractures were studied by dissection and histologically, special attention being devoted 
to hyperemia and to the formation of callus and new bone. The authors are therefore 
now in a position to compare three series, one given “Novocain” infiltrations, one given 
“Priscol”, and the third a control series untreated. 

They found that in those rats treated with ‘“Novocain” the hyperemia reached its 
peak much earlier than in those given “Priscol’’, the vessels being of greater diameter, 
and that in these animals also the hyperemia returned to normal earlier. They explain 
the more pronounced hyperemic effect of the ‘“Novocain” solution as being due to the 
elimination of the reflex vasoconstriction originating from the painful stimuli from the 
fracture. Hyperemia as shown in Lexer’s experiments is valuable in the early stages, 
but if prolonged it leads to resorption of the new bone and faulty healing. 

With regard to the “Priscol” series, there was found on the sixth day little 
difference between them and the controls, but by the tenth day the process of healing 
was further advanced in them. The actual size of the callus mass was about the same 
in the two series, but in the control series it contained a greater proportion of con- 
nective tissue and cartilage, and in the “Priscol” series more bone tissue had been laid 
down. By the twenty-fifth day the callus in the control animals was visibly less than 
in those given “Priscol”’, and this was seen microscopically to be due to bone formation 
in the treated series. In neither series, however, had reconstruction progressed to the 
stage of reformation of the medullary canal. 

On comparison of these results with the series infiltrated with “Novocain” it was 
clear that the latter showed a much more rapid healing. Even by the tenth day the 
callus showed little connective tissue, but a rich content of new bone formation. The 
fractures in fact in the “Novocain” series were practically healed by the twenty-fifth 
day, with reorganization of the bone well advanced. 

The results of the research indicate that fractures treated with “Priscol” show a 
greater hyperemia and swifter healing than fractures not so treated. But both as to 
vascularity and rate of healing “Novocain” infiltration brings results superior to 
those of “‘Priscol”. Both substances act by means of sympathetic inhibition, and the 
authors conclude that it is the anewsthetizing function of the “Novocain” which is 


responsible for the difference. 
ARTHUR E. Brown. 


A NEW APPROACH TO THE HIP JOINT. 


E. Etienne, M. Lapeurie and A. Campo: “La voie d’accés interne de Varticulation de la 
hanche”, Journal de chirurgie, Volume lIxii, 1946, page 114. 


Tue authors confess to diffidence in announcing a new route of access to the hip joint, 
since Bournoville in 1928 counted 33 specially described incisions, and Cuneo and Rocher 
considered that this number might be doubled. Nonetheless custom and tradition have 
sharply limited the number of these in actual use, and the advantages of access from 
the inner side of the thigh have been largely overlooked. 

In distinction to the more usual routes of access, the internal approach goes through 
a natural plane of cleavage between the adductor muscles, leading directly down to the 
joint, and requiring no section of vascular bundles or of muscle or muscle insertions. 
Although with the lower limbs in line with the body the head of the femur lies about 
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8-5 centimetres deep to the skin on this aspect, when the thigh is flexed, fully abducted 
and externally rotated, this distance becomes reduced to 4°5 or 5-0 centimetres. In this 
position, too, the ligamentum teres lies exposed to the eye when the joint is opened 
if the femur is then rotated somewhat internally. 


The patient is put into the lithotomy position, the sound leg being held by a leg 
support and the affected one held by an assistant. The skin incision is made in a line 
joining the adductor tubercle distally with the mid-point of a line drawn from the 
pubic spine to the tuber ischii proximally. It is about 7-0 to 10-0 centimetres long, and 
its proximal end is two fingers’ breadth distal to the pubo-ischial line. The inter- 
muscular dissection separates first the adductor brevis from the rectus femoris and 
then the adductor brevis from the adductor magnus. Immediately deep to the inner 
border of the rectus there is found a loose plane of connective tissue, which makes 
dissection easy. The two muscles are separated by retractors and the posterior branch 
of the obturator nerve is identified on the surface of the adductor brevis, and sending 
branches of supply across the space to the adductor magnus. This nerve must be seen 
and preserved, being drawn forward with the smaller adductor muscle. The space is 
enlarged in a direction leading directly to the joint, and the finger can easily identify 
the head of the femur if the femur is gently rotated by the assistant. The posterior 
circumflex vessels cross the joint capsule, closely applied to it. They can generally be 
displaced distally, but if they are in the way they may be sacrificed without ill effect. 
The capsule is opened in the long axis of the femoral neck. Should disarticulation be 
planned, the ligamentum teres can be cut under direct vision and the head is easily 
disarticulated through the opening in the capsule. As a rule no closing sutures are 
required other than those in the skin. 


This approach to the joint has several advantages. It is the least mutilating of all 
the incisions, requiring neither section of any important vessel nor dislodgement of any 
muscle insertion or bone. The joint, being at a depth of only 4-0 to 5-0 centimetres, 
can be reached through a small incision, and this incision is invisible in the ordinary 
way after healing. The joint cavity is entered at its inferior-internal aspect, which is 
not only the best for drainage, but for conditions such as congenital luxation of the 
hip it is the most important site, for through it the acetabulum can be explored 
directly and any capsular obstruction can be dealt with under vision. Incision into 
this portion of the capsule damages its structure less than any other, and finally this 
approach alone gives a yiew of the ligamentum teres. No special instruments are 
needed for the operation, nor is any special orthopedic table, and it is a quicker, safer 
route of access than the other more usually used routes. Its one disadvantage is that 
it can be used only in such cases in which the hip is mobile enough to be put into the 
position required for it. 

ARTHUR E. Brown. 


MYOPATHIA THYREOTOXICA. 
R. Peycelon: “Maladie de Basedow et troubles myopathiques”, Lyon chirurgical, Volume 
xli, 1946, page 196. 

ALONG with the better known symptoms of thyreotoxicosis various functional symptoms 
are noted occasionally. The present article is devoted to one such syndrome, a deficiency 
of muscular power. Of this there are degrees of severity. Peycelon states that he has 
never seen the severe generalized myasthenia reported by American authors, with 
ptosis of the lids, difficulty in swallowing and in speech, general muscular weakness 
and extreme exhaustion. Nor has he encountered those severe forms reported by 
some French authors, with progressive atrophy mainly affecting the muscles of the 
pelvic and shoulder girdles. On the other hand, it is relatively frequent to meet with 
less well-marked muscular affections associated with Graves’s disease. 


The subjective symptom of loss of muscular power predominates in the patient’s 
story, a weakness manifested mainly in the lower limbs and affecting particularly the 
quadriceps muscles. The patient finds himself unable to stand erect for long, or to 
undertake more than short walks. He is unable to make rapid, repeated movements of 
his legs, and is especially uncomfortable when walking downstairs. He often makes his 
first complaint on finding himself unable to rise from the seat of the latrine without 
the help of his arms and hands. All these symptoms are less after a night’s rest 
and become more pronounced as the day passes. Clinical examination reveals that 
the patient is unable to raise his leg from the bed when lying flat; he cannot raise 
himself from a kneeling position without using his hands to help him. In some cases 
there is found on investigation a lesser degree of weakness in the upper limbs, demon- 
strated by asking the patient to lift weights or to grasp objects firmly. It is difficult 
to demonstrate any objective change in the muscles involved, and the more so since 
most of these patients are already emaciated from their thyreotoxicosis. But the 
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quadriceps in all cases examined has seemed to be somewhat flaccid and hypotonic, with 
diminished, though not absent, tendon reflexes. 

The syndrome occurs in patients in whom general thyreotoxicosis is already well 
established. In general it is more associated with the wasting type than with pre- 
dominant cardiac, nervous or digestive symptoms. In all cases the glands are very 
vascular and show a diffuse parenchymatous enlargement. Peycelon has had six such 
eases under his personal care, but he states that since his attention has only recently 
been drawn to the condition it is likely that there have been others, perhaps of minor 
type, which he has missed. In fact recognition of the syndrome itself is only recent. 
The principal articles on it are those of Kowallis, Haines and Pemberton from the 
Mayo Clinic in 1942, and of Duverne in France in 1941. 

The prognostic significance of this syndrome must be considered to be serious. Of 
five patients affected by it who were submitted to thyreoidectomy, two died on the day 
following the operation in a state of collapse, quite different in appearance from that 
of those patients who die from “thyreotoxic crisis”. Similarly, a patient of Devic’s, 
reported by Duverne, died on the day of the operation. The presence of such a group 
of symptoms, therefore, should make one tautious in recommending thyreoidectomy. But 
on the other hand, those patients who survived the operation made a swift and complete 
recovery from the muscular symptoms. It was almost astonishing to see how, on the 
first, second or third post-operative day, these people were able to perform muscular 
movements which would have been quite beyond their power on the day before the 
operation. There seems to be no question that sudden suppression of the thyreoid toxin 
relieves the symptoms of which it has been the cause. 

Our knowledge of the chemistry, physiology and pathology of the thyreoid gland is 
still too scanty to enable us to form any definite theories about the precise manner in 
which the symptoms are originated. Muscle tissue was removed for biopsy from two 
of the patients, and Professor Noél reported alterations in the motor plates, which 
leads to the suggestion that the thyreoid toxin may have a preponderant action on 
these organs, whereby nervous impulses are prevented from passing through them. The 
surgeons of the Mayo Clinic have postulated that the thyreoid toxin may have an 
action analogous to that of curare. 

One must of course not overlook the possibility of a thymic factor. That a persistent 
thymus may coexist with Graves’s disease is a fact of classic knowledge; and the 
relation of thymic enlargement to myasthenia gravis has been recently proved. One is 
thrown back on hypotheses, but it must be finally pointed out that this muscular 
dystrophy may accompany Graves’s disease perhaps more frequently than has been 
thought. The syndrome appears to have an adverse effect on operative safety; and its 
toxic origin and the reversibility of the symptoms when the thyreoid is removed can 


be said to have been established. 
Artuur E. Brown. 


—_ 


Reviews. 


The Chest: A Handbook of Roentgen Diagnosis. By Lro G. Rieter, M.D.; 1946 
Chicago: The Year Book Publishers, Incorporated. 84” « 53”, pp. 352, with illustra- 
tions of films of 338 patients. Price: 52s. 

Tus is an atlas of well-selected radiographs of the chest depicting normal appearances, 

anatomical variations, and disease processes in the lungs and bronchi, the mediastinum 

and the pleura. The radiology of the heart, except in its relation to pulmonary disease, 
is not included. 

A very wide range of diseases is illustrated, but there are a few omissions, the 
most notable being hydatid disease. There is a short descriptive summary of the 
appearances in each disease, followed by illustrations, each of which is clearly labelled 
and excellently described. The illustrations are of a high standard and are all 
“negatives” like the films, but like all photographs of radiographs, they are inevitably 
not quite so clear as the original transparencies. 

Methods of radiological examination of the chest are also summarized briefly and 
satisfactorily, except for bronchography. One can hardly agree that in the “trans- 
epiglottic’” method a needle “is inserted directly into the trachea” (presumably the 
trans-cricothyreoid method is being referred to) nor with the statement that it is 
“advisable to examine only two lobes at one sitting’. The fact that the chest surgeon 
must know the state of the bronchi in every broncho-pulmonary segment of both lungs 
before embarking on lobectomy for bronchiectasis and the importance of complete 
unilateral filling with the oil and true lateral films for giving this information are 











REVIEWS. 293 





omitted. Also the accurate localization of a pulmonary abscess to the broncho-pulmonary 
segment or segments involved, so necessary before surgical drainage, is not stressed. 

However, no handbook of this size can be, or is intended to be, quite complete, and 
this book will be of value to students and also to post-graduates commencing to 
specialize in radiology or in chest medicine. 


Surgery of the Hand. By R. M. HAnprie_p-Jones, M.C., M.S., F.R.C.S.; Second Edition; 
1946. Edinburgh: E. and S. Livingstone. 93” x 64”, pp. 164, with 104 illustrations. 
Price: 20s. 

In the second edition of this valuable monograph, which has been enlarged in both 

text and illustration, the author has contributed further to the important subject of 

surgery of the hand. 

Section 1 (“Infections of the Hand’’) still occupies the greatest part of the book 
and contains the essential knowledge needed by surgeons who undertake the treatment 
of these infections. The inestimable benefit of the “sulpha’” compounds and penicillin 
is duly recorded, but, as is emphatically pointed out, these drugs are only aids in 
the treatment of the septic hand and in no way exonerate a practitioner who incises 
an area of acute lymphangitis or fails to operate when pus is present. 

In the treatment of a very early case of acute suppurative tenosynovitis, con- 
servatism has been successful. In some cases in which treatment by penicillin has been 
adopted, operations have been avoided. A comparison of the results of these various 
methods of treatment would be welcomed. 

Section 2 deals with injuries of the hand, including most of the common fractures 
and injuries to the soft parts, and here the author follows the general teachings of 
Watson-Jones, as in the first edition. 

A new chapter on amputations is added and the general principles to be followed 
if good results are to be obtained are tabulated. Function rather than finger should 
be the aim of the amputator, and with text and diagram the approved site for bone 
section is clearly described. However, the decision to amputate for pain, and the advice 
of metacarpal amputation if the proximal phalanx cannot be saved, will not be 
acceptable to all, especially if more than one bone has to be sacrificed. 

“Burns of the Hand” is another new chapter, in which the work of McIndoe and 
his associates is acknowledged. The danger of using coagulants is stressed, and the 
Royal Air Force “saline-sulpha-tulle” treatment is advocated with skin grafting as early 
as possible. During treatment restoration of function is carried out. 

The book ends with a few chapters on curiosities, some common conditions and 
some rarities, and a good index. 


Early Ambulation and Related Procedures in Surgical Management. By Danie. J. 

LEITHAUSER; 1946. Springfield, Illinois: Charles C. Thomas. 9” x 53”, pp. 232, with 

36 figures. Price: $4.50. 

No matter whether or not one agrees with getting the patients up within three or four 
hours of operation, it must be conceded that this book contains much that is stimulating 
and interesting, as well as statistical figures which are convincing. 

The author states that, while early ambulation was first suggested some fifty years 
ago, it is only since 1938 (when his clinical investigations began) that it became 
generally discussed in the United States. 

He states that he commenced by allowing his appendicectomy patients out of bed 
on the first few post-operative days and then gradually extended this procedure to 
patients subjected to other operations, at the same time making sure that the suturing 
technique was adequate to prevent dehiscence. It became clear during this development 
of a definite post-operative régime that the earlier the patients were got out of bed 
and walked, the better it was for them. 

He states that the plan should be to prevent complications following operations— 
pulmonary, circulatory, gastric, intestinal and wound complications. From a study of 
the physiological principles and the functional pathology of the “laparotomy syndrome” 
he concludes that early ambulation, with the proper surgical technique, offers most 
hope of preventing these complications. 

Of post-operative pulmonary complications he states that coughing in the upright 
position is far more effective than when lying down. He describes one occasion on 
which an excessively obese and critically ill patient, who had been operated on for 
empyema of the gall-bladder and who was intermittently delirious, and with pulmonary 
rales so loud that they could be heard outside her room, was assisted to her feet, even 
though her condition appeared hopeless. This precipitated an uncontrollable paroxysm 
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of coughing, by which an enormous quantity of thick purulent mucus was expelled. 
She recovered. 

Most surgeons will agree with the author’s continuous reiteration that voluntary 
coughing is of the utmost importance in post-operative treatment. 

There is a very interesting discussion on methods of treatment and prevention of 
post-operative thrombosis. The author quotes the work of Allen, who has reported that 
pulmonary infarcts come from the deep veins of the leg, and the objective experimental 
evidence of Baker and Sedwitz, who in venography studies of the lower extremities 
found that movements of the leg (walking is the most effective) and coughing assisted 
the venous circulation of the legs. He heartily concurs in condemnation of the common 
practice of putting a pillow under the patient’s knees, since this permits pressure on 
the popliteal vessel and may predispose to thrombosis. Since it is well recognized 
that exercises of the leg are essential to prevent thrombosis, it would seem logical 
that this should be obtained by walking instead of by the use of tentative half-way 
measures. The author discusses other methods of stopping thrombosis—ligation of the 
femoral vein and the use of heparin, dicumarol and prostigmine (which is stated to 
lessen the post-operative tendency to thrombosis). He quotes the figures of Barker, 
who reported a thousand operation cases in which treatment with dicumarol was 
adopted, with two instances of pulmonary embolism (one fatal) and eight of venous 
thrombosis, but with sixty instances of hemorrhage due to the drug. Against these he 
quotes his own figures for 2,047 unselected patients subjected to early ambulation, 
among whom there was no case of pulmonary embolism and only two of thrombo- 
phlebitis. He claims that early ambulation prevents gastro-intestinal complications, 
such as paralytic ileus; but here the reasoning does not appear to be quite so clear or 
logical. 

To conclude, this book, while being a little enthusiastically “one-sided”, is of 
great interest and will at least stimulate thought as to whether present routine 
post-operative procedures are the best possible. 


The Background of Infectious Disease in Man: Lectures Delivered under the Auspices 
of the Melbourne Permanent Postgraduate Committee and the New South Wales 
Post-Graduate Committee in Medicine (University of Sydney). By F. M. Burnet, 
M.D., F.R.S.; 1946. Melbourne: The Melbourne Permanent Postgraduate Committee. 
73” x 43”, pp. 109. Price: 7s. 6d. 

Tuts small book, comprising six lectures to post-graduates, makes very interesting and 

instructive reading; the ideas are fresh and definite, and are clearly expressed in a 

few words. 

Although much detailed work and many diverse facts are reviewed, the author is 
concerned not so much with the details as with the broad principles deduced therefrom. 
Much ground is covered; the infective agents of streptococcal infections, diphtheria, 
measles, infective hepatitis, poliomyelitis, tuberculosis and the respiratory virus 
infections are all discussed from the point of view of the natural history of the 
relationships between the parasite and the host, considered individually and in the herd. 

Each chapter concludes with remarks on the present position as regards practical 
methods of control. One gains the impression that the author is more hopeful that 
“if we can continue progress in the better aspects of civilization they may all disappear 
before we have had time to understand them” than that they will be satisfactorily 
controlled by specific measures of our devising, at least in some diseases. 

Professor Burnet is renowned for the excellence and brilliance of his researches, 
often calling for painstaking technique and application to detail. He is, however, no 
less able in the broader field, that of marshalling these details in their proper perspec- 
tive and giving us a wise and reasoned approach to the problems. His “background” 
has been drawn with perfect perspective and masterly technique. 


Child and Adolescent Life in Health and Disease. By W. S. Craic, B.Se. (Glas.), 
M.D. (Edin.), F.R.C.P.E., F.R.S.E.; 1946. Edinburgh: E. and S. Livingstone. 
83” x 54”, pp. 683, with 201 figures. Price: 25s. net. 

Tus is a book essentially non-clinical in character, and as a subtitle states it is a 

study in social pediatrics. As such it comes more intimately into the field of medico- 

politics, administrative planning and architecture in its relation to child welfare than 
into that of surgery. 

It is fascinating in its historical section and traces the development of its subject 
from the terrible days of child labour to the infinitely more pleasing aspects of today. 

Illustrations of this early period, with their old prints and titles, are most interesting, 
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and the author describes the origin of such well-known modern institutions as the 
hospital in Great Ormond Street, the Liverpool Infirmary for Children, Birmingham 
Children’s Hospital and many others. Copiously illustrated, the book gives a very 
good idea of the old-time ward in children’s hospitals and of a present modern single- 
cot ward, with its own wash-basin et cetera, as exemplified by Great Ormond Street 
a state of affairs in which the relation to cross-infection is quite obvious. The problem 
of the protection of children in total war is fully discussed. 

There is a section on English legislation which is of medico-political interest. The 
appendices give a complete list of various institutions associated with pediatrics in its 
clinical and social aspects throughout England, and one can find an astonishing 
number of societies, trusts et cetera which are interested in this problem. The 
comparison with conditions in Australia, even granted that we have only one-seventh 
of the population of England, bears close scrutiny from the point of view of the future. 
Appendix V details a time line of the outstanding events of the English pediatrics 
from the fifteenth century onwards, and is of great interest. 

This book is not for the student; it is essentially for the senior members of the 
profession, the boards and committees of hospitals, and on the political side for the 
health departments of governments. 





The Centennial of Surgical Anzsthesia: An Annotated Catalogue of Books and 
Pamphlets Bearing on the Early History of Surgical Anzesthesia Exhibited at the 
Yale Medical Library, October, 1946. Compiled by JouHn F. Futtron, M.D., and 
MADELINE E. STANTON, A.B.; 1946. New York: Henry Schuman. 9” x 6”, pp. 128. 
with 9 illustrations. Price: $4.00. 

Dr. J. F. FULTON ANp Miss M. E. Srantron have compiled a catalogue of the early books 

and pamphlets relating to anesthesia held by the Yale Medical Library. This library’s 

holdings are so complete that in this catalogue we have an authoritative bibliography 

of anesthesia and its history. Such a bibliography is of the greatest value and fills a 

long-felt want. The compilers and the publishers are to be congratulated on the 

excellent arrangement and printing of this catalogue. 


Memoir on Sulphuric Ether. By W. T. G. Morton, with a foreword by Joun F. Futon; 
1946. New York: Henry Schuman. 93” x 6”, pp. 24. Price: $1.50. 

Tue Yale Medical Library, in conjunction with Dr. John F. Fulton and the publishers, 

has reprinted in a most attractive form the memoir sent by William Thomas Green 

Morton to the Academy of Sciences at Paris in 1847. The memoir sets out quite 

clearly Morton’s claim to priority in the use of ether for anesthesia, and forms part 

of the bitter controversy between Morton and Dr. Charles T. Jackson. 


Introduction to Clinical Neurology. By Gorpon Houmes, M.D., F.R.S.; 1946. Edinburgh: 

E. and S. Livingstone. 94” x 6”, pp. 190, with 37 figures. Price: 12s. 6d. net. 

As a result of our preoccupation with more mechanical forms of investigation, the last 
two decades have seen a gradual reduction in the clinical examination of the patient 
at the bedside. Although it is realized that these new methods of investigation have 
greatly expanded the scope of surgery, a balance is necessary; and at this time, when 
neurological investigations have become more complex and time-consuming, the appear- 
ance of Dr. Gordon Holmes’s “Introduction to Clinical Neurology” is particularly 
welcome. 

In this small volume the author has brought together the experiences of many years 
of clinical examination and bedside teaching. The book deals only with the information 
which can be obtained directly from the patient, and all other forms of special 
investigations, even the examination of the cerebro-spinal fluid, have been omitted. 
The author is mainly concerned with the disclosure of the symptoms and signs of 
disease processes and their interpretation. Localization plays an important part in this 
process, so naturally enough each section contains a clear and concise discussion of the 
anatomy and physiology involved before the abnormal is investigated. One of the early 
chapters deals with the general pathology of nervous disease in relation to the dis- 
orders of function produced, but after this introduction the author confines the work to 
clinical examination, and the book proceeds in much the same fashion as an examination 
at the bedside. 

The chapters on sensation illustrate how clearly the various aspects of physical 
examination are elaborated. A concise description of the anatomical pathways and the 
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physiology of sensation precedes a discussion on the effects of lesions. Then follows 
a detailed account of the examination of sensory functions. It would be difficult to find 
a more balanced approach to this difficult portion of neurological examination or a 
better appreciation of the difficulties which often limit sensory examination. 

The chapters on disorders of speech and higher cerebral functions make interesting 
reading in the later portions of the book and are accompanied by schemata for examina- 
tion of aphasic and apraxic patients, while a further chapter indicates how an assess- 
ment of the mental state of a patient may be made. 

A number of line diagrams are used to illustrate various anatomical relations. At 
first sight it appears that the lack of photographs illustrating clinical conditions would 
be a serious omission, but after perusal of the text it is realized that further 
amplification of the subject matter would be redundant. 

The book is clear, concise and readable. It should be read widely by students and 
graduates, not only for its contribution to clinical neurology, but as an example of 
method in examination. 


An Introduction to Bacteriological Chemistry. By C. G. ANperson, Ph.D. (Birm.), 
Dip.Bact. (London); Second Edition; 1946. Edinburgh: E. and S. Livingstone. 
74” x 43”, pp. 500, with 12 figures. Price: 20s. net. 

Tus book provides an excellent review of the chemistry of bacteria; it covers a wide 

field and contains a large amount of information. It is specially useful, dealing as it 

does with a subject which is becoming of rapidly increasing importance. 

It is divided into three sections. The first part (“General Considerations”) is a 
good statement of fundamentals and will be not only invaluable to the student but also 
of importance to graduates who have developed an interest in this aspect of knowledge. 
The two remaining sections (‘“Metabolism” and “Immuno-Chemistry”) are clearly 
presented. 

Biochemistry is becoming daily more and more important in embryology, physiology 
and pathology—indeed in all branches of biology and medicine—so that it is essential 
for the surgeon to be acquainted with at least the general principles. The chapters 
on chemotherapy and antibiotics are of special interest. 

The book is well produced, the type is clear and formule are well presented. The 
work is recommended to all who would attempt to keep abreast of modern trends of 
thought and study. 


A Practical Handbook of Midwifery and Gynzcology. By W. F. T. HAuLratn, O.B.E., 
M.C., and CLirrorD KENNEDY; Third Edition; 1946. Edinburgh: E. and S. 
Livingstone. 84” x 534”, pp. 398, with 47 figures. Price: 20s. net. 


Tue third edition of this handbook, which is really an attempt at a synopsis of 
obstetrics and gynecology, falls short of perfection in many important respects. 
However, the student doing a last-minute cram might find it useful and the recent 
graduate might get accustomed to it as a source of hurried reference when he meets 
with some obstetric abnormality. A book which can serve these purposes has perhaps 
justified its existence. 

Brevity and conciseness, if combined with accuracy and logic, are great virtues, 
but unfortunately this book is often merely brief. The way in which the thymus is 
summarily dealt with illustrates this. The gland is discussed and dismissed thus: 
“(i) atrophies at puberty owing to its functions being taken over by the ovaries. 
(ii) a persistent thymus is often accompanied by amenorrhea and defective genital 
organs.” 

In a handbook diagrams can be made to play a most useful part in amplifying and 
clarifying a brief discussion, but the mere forty diagrams that the authors have chosen 
are rarely useful in this way. When a book is designed for students and recent 
graduates, as the preface states, it seems that this poverty of good illustrations 
represents neglect of a most useful teaching weapon. 

The importance of syphilis acquired in pregnancy seems to be under-estimated. 
If acquired in the early months the child is “usually tainted”. If acquired later the 
child is “usually healthy”. Such vague statements do not impress upon the learner 
the urgency for the child “of immediate treatment of the pregnant syphilitic’, whatever 
the stage of the pregnancy. 

This is just one of many examples throughout the book of what we consider to be 
loose thinking and loose writing. These important faults must be eliminated before the 
book can be recommended to a wide circle of readers. 





